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Additional resources 

As part of an effort to improve its product lines, EMC periodically releases revisions of its software and 

hardware. Therefore, some functions described in this document might not be supported by all versions of 

the software or hardware currently in use. The product release notes provide the most up-to-date 

information on product features. Contact your EMC technical support professional if a product does not 

function properly or does not function as described in this document. 

Where to get help 

Support, product, and licensing information can be obtained as follows: 

Product information 

For product and feature documentation or release notes, go to Unity Technical Documentation at: 

www.emc.com/en-us/documentation/unity-family/index.htm. You can also access this page from the Unity 

product family page at: www.emc.com/en-us/storage/unity.htm. In the Why Unity section, click Unity 

Product Resources. 

Troubleshooting 

For information about EMC products, software updates, licensing, and service, go to EMC Online Support 

(registration required) at: https://Support.EMC.com. After logging in, locate the appropriate Support by 

Product page. 

Technical support 

For technical support and service requests, go to EMC Online Support at: https://Support.EMC.com. After 

logging in, locate Create a service request. To open a service request, you must have a valid support 

agreement. Contact your EMC Sales Representative for details about obtaining a valid support 

agreement or to answer any questions about your account. 

Introduction 

Audience 

This document provides users with information about the SMI-S interface in the Unity storage system and 
how to use it to manage this system. 

The proper audience includes, but is not limited to Unitystorage system client developers. 

Basic requirements 

Users of this document should be familiar with CIM, WBEM, CIM/XML, SNIA and SMI-S. 

Format of Profile Chapter 

Each profile chapter contains the following sections: 

¶ Overview - A simple overview and introduction about the captioned profile. 

https://www.emc.com/en-us/documentation/unity-family/index.htm
https://www.emc.com/en-us/storage/unity.htm
https://support.emc.com/
https://support.emc.com/
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¶ Profile methods ï Extrinsic and Intrinsic methods supported by the profile. 

¶ Client considerations - Vital information, key design principles, system characteristics, 
programming tips, and use cases.  

Flowcharts and/or working flow descriptions are included in each use case to demonstrate the usage of 
functions specified in the profile to perform information retrieval and system management. 

Definitions and conventions 

The prefix CIM_ of class name is omitted if there is no confusion. 
The following terminology and operations are frequently used in the flowcharts and descriptions of use 
cases. 

¶ Enumerate 

Invoke the intrinsic method EnumerateInstanceNames or EnumerateInstances to get all Instance-
Names (model path) or Instances of a CIM Class in the target namespace. 

Flowchart element Process description 

EnumerateInstances of 
CIM_RegisteredProfile in 

interop namespace
 

EnumerateInstances of <Class-Name> in <Namespace-
Name> namespace 

EnumerateInstanceNames of 
CIM_RegisteredProfile in 

interop namespace
 

EnumerateInstanceNames of <Class-Name> in 
<Namespace-Name> namespace 

¶ Traverse 

Invoke the intrinsic method AssociatorNames or Associators to get all the Instance-Names or 
Instances associated to a particular source Instance via a given Association Class. 

Flowchart element Process description 

EMC CIM ObjectManager 
(ECOM) Discovered

Traverse CIM_NamespaceInManager 
to CIM_Namespace(Dependent)

 

Traverse <Association-Class-Name> to <Result-Class-
Name>(<Result-Role>) 

Example: Traverse CIM_NamespaceInManager 
(Association Class) from an instance of CIM_Service 
(Source Instance represents ObjectManager) to 
CIM_Namespace (Result Class) to get all namespaces 
managed by CIM ObjectManager. 

¶ Reference 

Invoke the intrinsic method ReferenceNames or References to get all the Instance-Names or 
Instances of an Association Class that refers to a particular source Instance. 

Flowchart element Process description 
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EMC CIM ObjectManager 
(ECOM) Discovered

Reference 
CIM_NamespaceInManager(Antecedent)

 

Reference <Association-Class-Name> (<Role>) 

Example: Reference CIM_NamespaceInManager 
(Association Class) from an instance of CIM_Service 
(Source Instance that represents ObjectManager) to get 
all instances of CIM_NamespaceInManager that refer to 
the ObjectManager. 

¶ Invoke method 

Invoke an intrinsic method or an extrinsic method defined in a CIM Class. 

Flowchart element Process description 

Invoke CreateInstance
On CIM_IndicationFilter

 

Invoke <Intrinsic-Method> on <Class-Name> 

Invoke Method
CIM_Service.Run()

 

Invoke <Class-Name>.<Method-Name> 

Recommendations 

For optimum performance:  

¶ Invoke EnumerateInstanceNames, AssociatorNames, and ReferenceNames instead of 

EnumerateInstances, Associators and References if non-key properties are not needed. 

¶ Invoke Associatorss or AssociatorNames to retrieve instances of result object class instead of 
invoking EnumerateInstances or EnumaratInstanceNames on the resulting object class directly. 

¶ Invoke References or ReferenceNames to retrieve instances of association class instead of 

invoking EnumerateInstances or EnumaratInstanceNames on the association class directly. 

References 
1. Distributed Management Task Force (DMTF): http://www.dmtf.org 

2. Common Information Model (CIM): http://www.dmtf.org/standards/cim/ 

3. Web Based Enterprise Management (WBEM) Specification: http://www.dmtf.org/standards/wbem/ 

4. Storage Management Initiative (SMI): http://www.snia.org/smi/home 

5. SMI Specification: http://www.snia.org/tech_activities/standards/curr_standards/smi 

6. Service Location Protocol: http://www.ietf.org/rfc/rfc2165.txt 

7. SNIA Conformance Testing Program (CTP): http://www.snia.org/ctp/ 

8. Simple Identity Management Profile (DSP1034): 
http://www.dmtf.org/sites/default/files/standards/documents/DSP1034_1.0.1.pdf 
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Server Profile 

Overview 

A CIM Server supports CIM-XML or other WBEM protocols. The Server Profile is mandatory for all 
compliant SMI-S servers. 

The object manager part of the model defines the capabilities of a CIM object manager (CIMOM) based 
on the communication mechanisms that it supports. The namespace model of the Server Profile 
describes the namespaces managed by the object manager and the type information contained within the 
namespace. The main information provided in the namespace part of the model is the namespace itself, 
and its association to the ObjectManager. The InteropNamespace refers to the first namespace found in 
the InteropSchemaNamespace attribute of the SLP Template. 

A Server is modeled as a System with a HostedService association to an ObjectManager. The 
ObjectManager is subclassified from Service. Implementations support an ElementConformsToProfile 
association that references the RegisteredProfile for the Server Profile and the ObjectManager (rather 
than CIM_System which is common in the other profiles). 

It is mandatory that all namespaces supported by the Server be identified (as the Namespace class) and 
associated to the ObjectManager via the NamespaceInManager association. 

The communication protocol is CIM-XML. This class is associated to the ObjectManager via the 
CommMechanismForManager association. 

The Profile Registration Profile describes the set of classes, associations, and profiles supported by the 
ObjectManager. The Profile Registration Profile is required by the Server Profile. 

NOTE: For more details, refer to Clause 40: Server Profile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.6.0, Revision 4. 

Method of the Profile 

This profile does not include any extrinsic methods. Use this profile to discover information about the CIM 
Server, but you cannot change the CIM Server settings and properties. 

Client considerations 

Model specifications 

¶ Server Profile Version 

Implemented in ECOM_RegisteredProfile(Server).RegisteredVersion. 

¶ ECOM Version 

Implemented in ECOM_SoftwareIdentity.VersionString associated with 
ECOM_RegisteredProfile(Server) via ECOM_ElementSoftwareIdentity. 

¶ CIM Server Hostname 

Implemented in ECOM_System.Name. 

¶ Managed Namespace 

Implemented in ECOM_Namespace.Name associated with ECOM_ObjectManager via 
ECOM_NamespaceInManager. 

¶ Communication Mechanism 
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SMI-S Provider supports the CIM-XML protocol only. 

Use case: View Server Profile implementation for EMC CIM server 

This use case describes how to view the Server Profile implementation for an EMC CIM Server, including 
discovering ECOM (EMC CIM Object Manager) and getting SoftwareIdentity, CIMServer, 
ManagedNamespaces, and CommunicationProtocol. 

Use Case: View Server Profile Implementation

Get Object Manager

Get Server Registered Profile

Get Communication Protocol

Get Managed Namespaces

Get CIM Server

Get Software Info

Start

Connect to CIM Server 

EnumerateInstances of 
CIM_RegisteredProfile in 

interop namespace

Filter out CIM_RegisteredProfile instance 
for Server Profile

Conditions: AdvertiseTypes is {3:SLP} and 
RegisteredName is {ά{ŜǊǾŜǊέ}

Traverse 
CIM_ElementConformsToProfile 

to CIM_Service

Got instance

Error

N

Got instanceN

Y

Traverse CIM_ElementSoftwareIdentity to 
CIM_SoftwareIdentity

Traverse CIM_HosteService to CIM_System

Traverse CIM_NamespaceInManager to 
CIM_Namespace

Traverse CIM_CommMechanismForManager to 
CIM_ObjectManagerCommunicationMechanism

Y

Done

RegisteredProfile 
for Server Profile 

EMC CIM ObjectManager 
(ECOM) 

 

Figure 1 - Flowchart of viewing Server Profile implementation 
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Profile Registration Profile 

Overview 

The Profile Registration Profile models the profiles registered in the object manager and the associations 
between registration classes and the domain classes that implement the profile. 

In DMTF profiles, the term ócomponent profileô is similar to ósubprofileô in SMI-S 1.0.x and 1.1.x; and the 
term óautonomous profileô is similar to óprofileô in SMI-S 1.0.x and 1.1.x. SNIA implementations may use 
the SNIA 1.0.x/1.1.x approach with the RegisteredSubProfile and SubProfileRequiresProfile subclasses, 
or the DMTF approach with RegisteredProfile for component profiles and ReferencedProfile.  

SMI-S clients should use the superclasses (RegisteredProfile and ReferencedProfile) in CIM operations 
to assure that implementations conforming to either SMI-S or DMTF profiles are discovered. 
ReferencedProfile associates with two instances of RegisteredProfile. The DMTF Profile Registration 
Profile describes how to use the Antecedent and Dependent references when one profile includes 
another in its supported/referenced profile list. 

Instances of RegisteredProfile, RegisteredSubProfile, SubProfileRequiresProfile, and ReferencedProfile 
are in the Interop namespace. The ManagedElement is in the implementation namespace. 
RegisteredProfile instances are required by all SMI-S profiles, including those instances named as 
Subprofiles or Packages. 

NOTE: For more details, refer to Clause 41: Profile Registration Profile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.5.0, Revision 6. 

Method of the Profile 

This profile does not include any extrinsic methods. Use this profile to discover profile registration 
information in the Object Manager, but you cannot change profile registration information. 

Client consideration 

Model specification 

Version of SMI-S Profile 

Each RegisteredProfile instance that represents a profile from SMI-S version 1.2.0 or later 
(represented by ECOM_RegisteredSubProfile or ECOM_RegisteredProfile) is associated to a 
RegisteredProfile instance that holds the SMI-S version number (represented by 
ECOM_RegisteredProfile). The version number (RegisteredVersion) of SMI-S profiles may or 
may not be the same as the version number of the SMI-S Registered Profile. 

Note: For further information about how the client determines the version of an SMI-S profile, 

refer to Use Case: Determine the SNIA Version of a SMI-S Profile. 

Use case: Find all Profiles on a CIM Server 

This use case describes how to find all profiles on a CIM server. 

Invoking EnumerateInstances on CIM_RegisteredProfile, to get all profiles registered on a specified 
CIM Server. 
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Use case: Identify the ManagedElement defined by a Profile 

This use case describes how to identify ManagedElement defined by a profile. 

From CIM_RegisteredProfile, traverse CIM_ElementConformsToProfile to CIM_ManagedElement to 
get all managed elements defined by the profile. 
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Use case: Enumerate autonomous profiles supported by a given CIM server 

This use case describes how to enumerate autonomous profiles supported by the CIM server. 

A CIM_RegisteredProfile is an autonomous profile if the Profile is not referenced by any other profiles. 

Taking the current CIM_RegisteredProfile as a Dependent, traverse CIM_ReferencedProfile to 

CIM_RegisteredProfile (role is Antecedent). If there is no result, the current profile is autonomous. 

Use Case: Enumerate Autonomous Profiles 

Determine Autonomy for a Profile

Find All Registered Profiles

Start

Connect to CIM Server 
EnumerateInstances of 

CIM_RegisteredProfile in 
interop namespace

For each 
CIM_RegisteredProfile

Iteration Done

Traverse CIM_ReferencedProfile to 
CIM_RegisteredProfile(Antecedent)

Got Instance

Input 
CIM_RegisteredProfile 

is autonomous

Input 
CIM_RegisteredProfile 

is not autonomous

N Y

Input 
CIM_RegisteredProfile

N

Done

Y

Determination Done

 
Figure 2 - Flowchart of enumerating autonomous profiles 
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Use case: Determine the SNIA Version of a SMI-S Profile 

This use case describes how to get the SNIA version of an SMI-S profile. 

If the current profile is not associated with another CIM_RegisteredProfile (Role is ConformantStandard) 
via CIM_ElementConformsToProfile, use the RegisteredVersion of current profile as the final version; 
otherwise, use the RegisteredVersion of the resulting CIM_RegisteredProfile (ConformantStandard) as 
the final version. 

Use Case: Determine SNIA Version of SMI-S Profile
Pre-Condition: The profile to be processed was obtained previously

Determine SNIA Version of SMI-S Profile

Traverse CIM_ElementConformsToProfile to 
CIM_RegisteredProfile(ConformantStandard)

Got Instance

Extract RegisteredVersion of 
result CIM_RegisteredProfile

Y N

Input 
CIM_RegisteredProfile

Final Version 
Determined

Extract RegisteredVersion of 
input CIM_RegisteredProfile

 

Figure 3 - Flowchart of determining the SNIA version of an SMI-S Profile 
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Multiple Computer System Subprofile 

Overview 

The Multiple Computer System Subprofile allows a client to retrieve information about the redundancy 
configuration and the capabilities of the system.  

This subprofile models multiple systems that cooperate to present a ñvirtualò computer system with 
additional capabilities or redundancy. This virtual aggregate system is sometimes referred to as a cluster. 

NOTE: For more details, refer to Clause 30: Multiple Computer System Subprofile in Storage 
Management Technical Specification, Part 2 Common Profiles, Version 1.6.0, Revision 4. 

Methods of the Profile 

This subprofile does not include any extrinsic methods.Use this subprofile to discover information about 
the topology of computer systems, but you cannot change the topology. 

Client considerations 

Model Specification 

¶ Type of RedundancySet 

Implemented in RedundancySet.TypeOfSet. The value of TypeOfSet is set to {4: Sparing}. 

¶ Redundancy Status 

Implemented in RedundancySet.RedundancyStatus. Value is calculated from HealthState of both 
Storage Processors. 

Table 1 - Value map of RedundancyStatus 

SP A HealthState SP B HealthState Redundancystatus 

Exist Not exist Redundancy_Lost 

Unknown 

OK 

OK_BUT 

Unknown 

Minor_failure 

Major_failure 

Critical_failure 

Non_recoverable_failure 

Unknown 

Unknown Degraded_Warning Redundancy_Lost 

OK 

OK_BUT 
Unknown Unknown 
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SP A HealthState SP B HealthState Redundancystatus 

OK 

OK_BUT 

OK 

OK_BUT 
Fully_Redundant 

OK 

OK_BUT 

Degraded_Warning 

Minor_failure 

Major_failure 

Critical_failure 

Non_recoverable_failure 

 

Redundancy_Lost 

Degraded_Warning 

OK 

OK_BUT 

Unknown 

Degraded_Warning 

Minor_failure 

Major_failure 

Critical_failure 

Non_recoverable_failure 

Redundancy_Lost 

Minor_failure 

Major_failure 

Critical_failure 

Non_recoverable_failure 

Unknown Unknown 

Minor_failure 

Major_failure 

Critical_failure 

Non_recoverable_failure 

OK 

OK_BUT 

Degraded_Warning 

Redundancy_Lost 

Minor_failure 

Major_failure 

Critical_failure 

Non_recoverable_failure 

Minor_failure 

Major_failure 

Critical_failure 

Non_recoverable_failure 

Overall_Failure 

Use case: Find top-level ComputerSystem 

This use case describes how to find the top-level ComputerSystem. 

The top-level ComputerSystem is both the NAS Head ComputerSystem and the Array ComputerSystem. 
For further information, refer to Use Case: Discover Block Server (Array ComputerSystem) in Array 
Profile. 
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Use case: Check system redundancy 

This use case describes how to check system redundancy. 

1. From Top-level ComputerSystem, traverse CIM_ConcreteIdentity to CIM_RedundancySet to view 

redundancy status. 

2. From the resulting instance of CIM_RedundancySet, traverse CIM_MemberOfCollection to 

CIM_ComputerSystem to get systems contributing to the redundancy set. 

Use case: Find top-level ComputerSystem for any LogicalDevice 

This use case describes how to find the Top-level ComputerSystem from a given LogicalDevice. 

1. From LogicalDevice (including LogicalDisk, StorageVolume, PrimordialStorageExtent, EthernetPort and so 

on), traverse CIM_SystemDevice to CIM_ComputerSystem to get the scoping system. 

2. Taking the scoping system as PartComponent, traverse CIM_ComponentCS to CIM_ComputerSystem 

(GroupComponent). If there is no result, the scoping system is already the top-level. Otherwise, the result 

is the top-level since all component systems must be associated with a top-level system via 

CIM_CompomentCS. 

Use Case: Find the Top-level Computer System for LogicalDevice
Precondition: LogicalDevice was obtained previosly.

Check if Scoping System is Top-levelGet Scoping System

Traverse CIM_SystemDevice to 
CIM_ComputerSystem

Traverse CIM_ComponentCS to 
CIM_ComputerSystem(GroupComponent)

Got Instance

Scoping system is Top-levelResult system is Top-level

Y N

Done

CIM_LogicalDevice

 

Figure 4 - Flowchart of find top-level ComputerSystem for any LogicalDevice 
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Software Subprofile 

Overview 

The Software Profile models software or firmware installed in a computer system. Information about the 
installed software is provided by the SoftwareIdentity class. This is linked to the system using an 
InstalledSoftwareIdentity association. 

Firmware is modeled as SoftwareIdentity. InstalledSoftwareIdentity is used for firmware associated with a 
System. 

NOTE: For more details, refer to Clause 38: Software Subprofile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.6.0, Revision 4. 

Method of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

N/A 
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Physical Package Package 

Overview 

The Physical Package Package models information about a storage systemôs physical package, and 
optionally about internal subpackages. 

A System is órealizedô using a SystemPackaging association to a PhysicalPackage (or a subclass such as 
Chassis). The physical containment model is built using Container associations and subclasses (such as 
PackageInChassis). 

Physical elements are described as products using the Product class and ProductPhysicalComponent 
associations. The Product instances are built into a hierarchy using the ProductParentChild association. 
The Product class holds information such as vendor name, serial number, and version. 

NOTE: For more details, refer to Clause 31: Physical Package Package in Storage Management 
Technical Specification, Part 2 Common Profiles, Version 1.6.0, Revision 4. 

Methods of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

Model Specification 

Information of following elements are supported. 

¶ Storage system Product Information 

System product version 

System serial number 

System vendor 

¶ Storage processor (SP) Product Information 

SP product version 

SP serial number 

SP vendor 

¶ Disk processor enclosure (DPE) Product Information 

DPE product version 

DPE serial n umber 

DPE Vendor 

¶ Disk -array enclosure (DAE) Product Information 

DAE product version 

DAE serial number 

DAE vendor 
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¶ Disk product information 

Disk product version 

Disk serial number 

Disk vendor 

¶ Fan product information 

Fan product version 

Fan serial number 

Fan vendor 

¶ Power supply (PS) product information 

PS product version 

PS serial number 

PS vendor 

Use case: Get product information for a ComputerSystem 

This use case describes how to get product information for a ComputerSystem (including Top-level 
systems and subcomponent systems):  

Use Case: Get Product information for a ComputerSystem

Traverse CIM_SystemPackage to 
CIM_PhysicalPackage

Traverse CIM_ProductPhysicalComponent to 
CIM_Product

Done

CIM_ComputerSystem

 

Figure 5 - Flowchart of getting product information for a ComputerSystem 

Use case: Find asset information for subcomponents 

This use case describes how to find asset information for subcomponents. 

There are certain subcomponents of a device that a client may want to locate such as disks in an array, 
or power supply devices. To locate the asset information of these subcomponents, follow the 
ProductParentChild association from the system Product to lower-level Products. 
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Access Points Subprofile 

Overview 

The Access Points Subprofile provides addresses of remote access points for management services. 

This is modeled using a RemoteServiceAccessPoint linked to the managed system with a 
HostedAccessPoint association. 

NOTE: For more details, refer to Clause 23: Access Points Subprofile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.6.0, Revision 4. 

Method of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

N/A 
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FC Target Ports Subprofile 

Overview 

The FC Target Port Subprofile models the Fibre Channel-specific aspects of a Storage System. 

For Fibre Channel ports, the concrete subclass of LogicalPort is FCPort. FCPort is always associated 1-1 
with a SCSIProtocolEndpoint instance. 

NOTE: For more details, refer to Clause 8: FC Target Port Profile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.6.0, Revision 4. 

Methods of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

N/A 
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iSCSI Target Ports Subprofile 

Overview 

The iSCSI Target Ports Subprofile describes the iSCSI-specific aspects of a target device. 

In the SMI-S Provider, it is a read-only implementation. None of the extrinsic methods of iSCSI Target 
Ports Subprofile are supported since the implementation does not provide any instances of 
CIM_iSCSIConfigurationService. No iSCSI node manipulation is provided. 

NOTE: For more details, refer to Clause 9: iSCSI Target Port Subprofile in Storage Management 
Technical Specification, Part 2 Common Profiles, Version 1.6.0, Revision 4. 

Methods of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

Model Specification 

iSCSI node/port manipulation 

There is no configuration service for iSCSI target ports supported in SMI-S Provider. When 
IP/VLAN is configured, the iSCSI view is stable and remains unchanged. 

Use case: Discover the iSCSI target port capabilities 

This use case describes how to discover capabilities of an iSCSI target port. 

From the ComputerSystem representing the storage processor (the NetworkEntity), traverse 
CIM_ElementCapabilities to CIM_iSCSICapabilities to obtain the capabilities of iSCSI Target Port. 

Use case: Identify the iSCSI nodes in a target system (NetworkEntity). 

This use case describes how to identify all iSCSI nodes in a given NetworkEntity. 

From the ComputerSystem representing the NetworkEntity, traverse CIM_SystemDevice to 
CIM_SCSIProtocolController to obtain all iSCSI nodes. 

Use case: Identify the iSCSI ports on a given iSCSI node. 

This use case describes how to identify all iSCSI Ports on a given iSCSI Node. 

From the CIM_SCSIProtocolController representing the iSCSI node, traverse 
CIM_SAPAvailableForElement to CIM_iSCSIProtocolEndpoint to obtain all iSCSI ports on the node. 
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Fan Profile 

Overview 

The Fan Profile describes the properties and methods of fans in a managed system. 

NOTE: For more details, refer to Clause 33: Fan Profile in Storage Management Technical Specification, 
Part 2 Common Profiles, Version 1.5.0, Revision 6. 

Method of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

Model Specification 

The Fan Profile is implemented as a read-only profile. There is no method for fan manupilation. 

Use case: Discover fan devices 

This use case describes how to discover fan devices. 

From the ComputerSystem representing the storage system (the Top-Level Computer System), 
traverse CIM_SystemDevice to CIM_Fan to obtain all fan devices. 
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Power Supply Profile 

Overview 

The Power Supply Profile describes the properties and methods of power supplies in a managed system. 

NOTE: For more details, refer to Clause 33: Power Supply Profile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.5.0, Revision 6. 

Method of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

Model Specification 

The Power Supply Profile is implemented as a read-only profile. There is no method for power supply 
manupilation. 

Use case: Discover power supplies 

This use case describes how to discover power supplies. 

From the ComputerSystem representing the storage system (the Top-Level Computer System), 
traverse CIM_SystemDevice to CIM_PowerSupply to obtain all power supplies. 
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Health Package 

Overview 

Failures and abnormal occurrences are common when monitoring, controlling, and configuring devices 
and applications. An SMI-S client must be prepared to trap unexpected situations, and take appropriate 
action. This package defines the general mechanisms used in the expression of health in SMI-S. This 
package does not define the particular ways to report the health state. 

NOTE: Only ComputerSystem.OperationalStatus and LogicalDevice.HealthState are implemented to 
provide health state of components. 

NOTE: For more details, refer to Clause 25: Health Package in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.5.0, Revision 6. 

Method of the Profile 

N/A 

Client considerations 

N/A 

 



 

39 
 

Indication Subprofile 

Overview 

The Indication Profile is a component profile of the Server Profile. It may also be a component profile of 
any other profile, such as the Array Profile. The Indication Profile allows a client to be notified when a 
particular event occurs. 

NOTE: For more details, refer to Clause 42: Indication Profile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.5.0, Revision 6. 

Method of the Profile 

This profile does not include any extrinsic methods. 

This profile supports instance creation, deletion and modification of indication filters, handlers, and 
subscriptions. 

Table 2 - Supported Intrinsic Methods of Indication Profile 

Class CreateInstance DeleteInstance ModifyInstance 

CIM_IndicationFilter Y Y N 

CIM_ListenerDestinationCIMXML Y Y N 

CIM_IndicationSubscription Y Y N 

Client considerations 

Model specification 

¶ Indication filter and handler 

NOTE: Use the pre-defined filter for indication subscription. The behavior of a client-defined filter 
is not guaranteed. 

[[X-Ref to table]] shows pre-defined indication filters supported by the SMI-S provider. 

Table 3 - Supported pre-defined Indication filters 

Indication filter name Query 

indCreateComputerSystem 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_ComputerSystem 

indModifyComputerSystem 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_ComputerSystem AND 
SourceInstance.CIM_ComputerSystem::OperationalStatus <> 
PreviousInstance.CIM_ComputerSystem::OperationalStatus 

indDeleteComputerSystem 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_ComputerSystem 
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Indication filter name Query 

indModifyRedundancySet 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_RedundancySet AND 
SourceInstance.CIM_RedundancySet::RedundancyStatus <> 
PreviousInstance.CIM_RedundancySet::RedundancyStatus 

indCreateStoragePool 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_StoragePool 

indModifyStoragePool 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_StoragePool AND 
SourceInstance.CIM_StoragePool::TotalManagedSpace <> 
PreviousInstance.CIM_StoragePool::TotalManagedSpace 

indDeleteStoragePool 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_StoragePool 

indCreateStorageVolume 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_StorageVolume 

indModifyStorageVolume 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_StorageVolume AND 
SourceInstance.CIM_StorageVolume::OperationalStatus <> 
PreviousInstance.CIM_StorageVolume::OperationalStatus 

indDeleteStorageVolume 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_StorageVolume 

indCreateLogicalDisk 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_LogicalDisk 

indModifyLogicalDisk 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_LogicalDisk AND 
SourceInstance.CIM_LogicalDisk::OperationalStatus <> 
PreviousInstance.CIM_LogicalDisk::OperationalStatus 

indDeleteLogicalDisk 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_LogicalDisk 

indCreateStorageSynchronized 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_StorageSynchronized 

indDeleteStorageSynchronized 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_StorageSynchronized 

indCreateDiskDrive 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_DiskDrive 

indDeleteDiskDrive 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_DiskDrive 

indCreateAssociatedPrivilege 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_AssociatedPrivilege 

indDeleteAssociatedPrivilege 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_AssociatedPrivilege 
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Indication filter name Query 

indCreateAuthorizedSubject 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_AuthorizedSubject 

indDeleteAuthorizedSubject 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_AuthorizedSubject 

indCreateProtocolController 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_ProtocolController 

indDeleteProtocolController 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_ProtocolController 

indCreateProtocolControllerForUnit 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_ProtocolControllerForUnit 

indModifyProtocolControllerForUnit 
SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_ProtocolControllerForUnit 

indDeleteProtocolControllerForUnit 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_ProtocolControllerForUnit 

indCreateFCPort 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_FCPort 

indDeleteFCPort 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_FCPort 

indCreateISCSIProtocolEndpoint 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_iSCSIProtocolEndpoint 

indDeleteISCSIProtocolEndpoint 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_iSCSIProtocolEndpoint 

indCreateSCSIProtocolController 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_SCSIProtocolController 

indDeleteSCSIProtocolController 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_SCSIProtocolController 

indModifyLogicalDevice 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_LogicalDevice AND 
SourceInstance.CIM_LogicalDevice::HealthState <> 
PreviousInstance.CIM_LogicalDevice::HealthState 

indCreateConcreteJob 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_ConcreteJob 

indModifyConcreteJob_PercentComplete 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_ConcreteJob AND 
SourceInstance.CIM_ConcreteJob::PercentComplete <> 
PreviousInstance.CIM_ConcreteJob::PercentComplete 

indModifyConcreteJob_OperationalStatus2 
SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_ConcreteJob AND ANY 
SourceInstance.CIM_ConcreteJob::OperationalStatus[*] = 17 AND 
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Indication filter name Query 

ANY SourceInstance.CIM_ConcreteJob::OperationalStatus[*] = 2 

indModifyConcreteJob_OperationalStatus6 

SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_ConcreteJob AND ANY 
SourceInstance.CIM_ConcreteJob::OperationalStatus[*] = 17 AND 
ANY SourceInstance.CIM_ConcreteJob::OperationalStatus[*] = 6 

indModifyConcreteJob_JobState 
SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_ConcreteJob AND SourceInstance.CIM_ConcreteJob::JobState 
<> PreviousInstance.CIM_ConcreteJob::JobState 

indCreateFileServer 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_Computer_System AND ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] = 16 

indDeleteFileServer 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_Computer_System AND ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] = 16 

indCreateLocalFileSystem 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
SNIA_LocalFileSystem 

indModifyLocalFileSystem 
SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
SNIA_LocalFileSystem 

indCreateFileShare 
SELECT * FROM CIM_InstCreation WHERE SourceInstance ISA 
CIM_FileShare 

indModifyFileShare 
SELECT * FROM CIM_InstModification WHERE SourceInstance ISA 
CIM_FileShare 

indDeleteFileShare 
SELECT * FROM CIM_InstDeletion WHERE SourceInstance ISA 
CIM_FileShare 

¶ PreviousInstance Support 

PreviousInstance of InstModification is supported by the SMI-S Provider. 

¶ Indication Support 

The SMI-S Provider supports both alert indications and life cycle indications on the following CIM 
objects. 

[[X-Ref to table]] shows Alert Indications supported in SMI-S Provider. 

Table 4 - Supported alert Indications 

CIM Object 
Alert Message 
ID 

State/Reason 

CIM_StoragePool 

(Concrete Pool) 

 

DRM28 

 

Capacity is running low 

 

DRM29 

 

Capacity has run out 
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DRM30 Capacity condition has been cleared 

CIM_StorageVolume 

DRM32 StorageVolume degraded 

DRM33 StorageVolume failed 

DRM34 StorageVolume issues cleared 

CIM_FileSystem 

DRM28 File system space is running low 

DRM29 File system space has run out 

DRM30 File system space issues cleared 

FSM13 File system available space has changed 

FSM14 File system is inaccessible 

FSM15 File System is back online 

CIM_StorageSynchronized 

(CopyState) 

FSM4 CopyState: Broken 

FSM8 CopyState: Fractured 

FSM9 CopyState: Invalid 

FSM10 CopyState: Inactive 

FSM11 CopyState: Split 

FSM12 CopyState condition has been cleared 

CIM_GroupSynchronized 

FSM4 CopyState: Broken 

FSM8 CopyState: Fractured 

FSM9 CopyState: Invalid 

FSM10 CopyState: Inactive 

FSM11 CopyState: Split 

FSM12 CopyState condition has been cleared 

CIM_DiskDrive 

Core12 Physical disk failure 

Core19 Physical disk issues cleared 

CIM_Fan 

Core13 Fan failed 

Core20 Fan failure resolved 

CIM_PowerSupply 

Core14 Power supply failed 

Core21 Power supply failure resolved 
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CIM_ComputerSystem 

(Controller/Storage Processor) 

Core22 Controller (Storage Processor) failed 

Core23 Controller (Storage Processor) issues cleared 

 

Table below shows Life Cycle indications supported in SMI-S Provider. 

Table 5 - Supported life cycle Indications 

CIM Object Indication type SMI-S Indication filters Example 

CIM_ComputerSystem 

(Top-Level CS of Array) 

 

New 

SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstCreation WHERE 
SourceInstance ISA CIM_ComputerSystem AND 
ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] 
= 15 

Modify 

(OperationalStatus) 

(HealthState) 

(ElementName) 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISACIM_ComputerSystem AND 
SourceInstance.CIM_ComputerSystem::Operational
Status <> 
PreviousInstance.CIM_ComputerSystem::Operation
alStatus 

Delete 

SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstDeletion WHERE 
SourceInstance ISA CIM_ComputerSystem AND 
ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] 
= 15 

CIM_ComputerSystem 

(Top-Level CS of NAS Head) 

New 

SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstCreation WHERE 
SourceInstance ISA CIM_ComputerSystem AND 
ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] 
= 24 

Modify 

(OperationalStatus) 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstModification WHERE 
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CIM Object Indication type SMI-S Indication filters Example 

(ElementName) SourceInstance ISACIM_ComputerSystem AND 
SourceInstance.CIM_ComputerSystem::Operational
Status <> 
PreviousInstance.CIM_ComputerSystem::Operation
alStatus 

Delete 

SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstDeletion WHERE 
SourceInstance ISA CIM_ComputerSystem AND 
ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] 
= 24 

CIM_ComputerSystem 

(File Server) 

New 

SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstCreation WHERE 
SourceInstance ISA CIM_ComputerSystem AND 
ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] 
= 16 

Modify 

(OperationalStatus) 

(HealthState) 

(ElementName) 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISACIM_ComputerSystem AND 
SourceInstance.CIM_ComputerSystem::Operational
Status <> 
PreviousInstance.CIM_ComputerSystem::Operation
alStatus 

Delete 

SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_ComputerSystem 

 

SELECT * FROM CIM_InstDeletion WHERE 
SourceInstance ISA CIM_ComputerSystem AND 
ANY 
SourceInstance.CIM_ComputerSystem::Dedicated[*] 
= 16 

CIM_ComputerSystem 

(Component System) 

New 
SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_ComputerSystem 

Modify 

(OperationalStatus) 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISA CIM_ComputerSystem 
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CIM Object Indication type SMI-S Indication filters Example 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_ComputerSystem 

CIM_RedundancySet 
Modify 

(RedundancyStatus) 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISA  

CIM_RedundancySet AND 
SourceInstance.CIM_RedundancySet::Redundancy
Status <> 
PreviousInstance.CIM_RedundancySet::Redundanc
yStatus 

CIM_StoragePool 

(Primordial Storage Pool) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_StoragePool 

Modify 

(TotalManagedSpace) 

(RemainingManagedSpace) 

(ElementName) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_StoragePool AND  

SourceInstance.CIM_StoragePool::TotalManagedSp
ace <>  

PreviousInstance.CIM_StoragePool::TotalManagedS
pace 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_StoragePool 

CIM_StoragePool 

(Concrete Storage Pool) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_StoragePool 

Modify 

(TotalManagedSpace) 

(RemainingManagedSpace) 

(ElementName) 

(Name) 

(Usage) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_StoragePool AND  

SourceInstance.CIM_StoragePool::TotalManagedSp
ace <>  

PreviousInstance.CIM_StoragePool::TotalManagedS
pace 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_StoragePool 

CIM_StorageExtent New SELECT * FROM CIM_InstCreation WHERE  
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CIM Object Indication type SMI-S Indication filters Example 

(Concrete Pool Extent) SourceInstance ISA CIM_StorageExtent 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_StorageExtent 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_StorageExtent 

CIM_StorageExtent 

(Concrete Pool Remaining Extent) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_StorageExtent 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_StorageExtent 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_StorageExtent 

CIM_StorageVolume 

New 
SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_StorageVolume 

Modify 

(OperationalStatus) 

(HealthState) 

(ElementName) 

(Name) 

(NumberOfBlocks) 

(ConsumableBlocks) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_StorageVolume 
AND  

SourceInstance.CIM_StorageVolume::OperationalSt
atus <>  

PreviousInstance.CIM_StorageVolume::Operational
Status 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_StorageVolume 

CIM_ReplicationGroup 

New 
SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_ReplicationGroup 

Modify 

(ElementName) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_ReplicationGroup 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_ReplicationGroup 

CIM_SynchronizedAspect 

(For Element) 

New 
SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_SynchronizedAspect 

Modify 

(OperationalStatus) 

(HealthState) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA 
CIM_SynchronizedAspect 
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CIM Object Indication type SMI-S Indication filters Example 

(ElementName) 

(Name) 
(NumberOfBlocks) 

(ConsumableBlocks) 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_SynchronizedAspect 

CIM_SynchronizedAspect 

(For Group) 

New 
SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_SynchronizedAspect 

Modify 

(ElementName) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA 
CIM_SynchronizedAspect 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_SynchronizedAspect 

CIM_OrderedMemberOfCollection 

New 

SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA 
CIM_OrderedMemberOfCollection 

Delete 

SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA 
CIM_OrderedMemberOfCollection 

CIM_LogicalDisk 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_LogicalDisk 

Modify 

(OperationalStatus) 

(HealthState) 

(ElementName) 

(NumberOfBlocks) 

(ConsumableBlocks) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_LogicalDisk AND  

SourceInstance.CIM_LogicalDisk::OperationalStatus 
<>  

PreviousInstance.CIM_LogicalDisk::OperationalStatu
s 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_LogicalDisk 

CIM_StorageSynchronized 

(For Element) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_StorageSynchronized 

Modify 

(ProgressStatus) 

(CopyState) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_StorageSynchronized 
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CIM Object Indication type SMI-S Indication filters Example 

Delete  
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_StorageSynchronized 

CIM_GroupSynchronized 

(For Group) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_StorageSynchronized 

Modify 

(ProgressStatus) 

(CopyState) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_StorageSynchronized 

Delete  
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_StorageSynchronized 

CIM_DiskDrive 

New 
SELECT * FROM CIM_InstCreation WHERE 

SourceInstance ISA CIM_DiskDrive 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE 

SourceInstance ISA CIM_DiskDrive 

Delete  
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_DiskDrive 

CIM_StorageExtent 

(Disk Extent) 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE 

SourceInstance ISA CIM_StorageExtent 

CIM_StorageExtent 

(Disk Remaining Extent) 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE 

SourceInstance ISA CIM_StorageExtent 

CIM_AssociatedPrivilege 

(LUN Masking and Mapping) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_AssociatedPrivilege 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_AssociatedPrivilege 

CIM_AuthorizedSubject 

(LUN Masking and Mapping) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_AuthorizedSubject 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_AuthorizedSubject 

CIM_ProtocolController 

(LUN Masking and Mapping) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_ProtocolController 

Modify 

(HealthState) 

(ElementName) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_ProtocolController 
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CIM Object Indication type SMI-S Indication filters Example 

Delete  
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_ProtocolController 

CIM_StorageHardwareID 

(LUN Masking and Mapping) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_StorageHardwareID 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_StorageHardwareID 

CIM_ProtocolControllerForUnit 

(LUN Masking and Mapping) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_ProtocolControllerForUnit 

Modify 

(DeviceNumber) 

(DeviceAccess) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA 
CIM_ProtocolControllerForUnit 

Delete  
SELECT * FROM CIM_InstDeletion WHERE 

SourceInstance ISA CIM_ProtocolControllerForUnit 

CIM_FCPort 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_FCPort 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_FCPort 

Delete  
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_FCPort 

CIM_iSCSIProtocolEndpoint 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_iSCSIProtocolEndpoint 

Modify 

(OperationalStatus) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_iSCSIProtocolEndpoint 

Delete  
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_iSCSIProtocolEndpoint 

CIM_SCSIProtocolController 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_SCSIProtocolController 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_iSCSIProtocolEndpoint 

Delete  
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_SCSIProtocolController 
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CIM Object Indication type SMI-S Indication filters Example 

CIM_EthernetPort 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_EthernetPort 

Modify 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_EthernetPort AND 
SourceInstance.CIM_EthernetPort::HealthState <> 
PreviousInstance.CIM_EthernetPort::HealthState 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_EthernetPort 

CIM_Fan 

New 
SELECT * FROM CIM_InstCreation WHERE 
SourceInstance ISA CIM_Fan 

Modify 

(OperationalStatus) 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISA CIM_Fan 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 
SourceInstance ISA CIM_Fan 

CIM_PowerSupply 

New 
SELECT * FROM CIM_InstCreation WHERE 
SourceInstance ISA CIM_PowerSupply 

Modify 

(OperationalStatus) 

(HealthState) 

SELECT * FROM CIM_InstModification WHERE 
SourceInstance ISA CIM_PowerSupply 

Delete 
SELECT * FROM CIM_InstDeletion WHERE 
SourceInstance ISA CIM_PowerSupply 

CIM_ConcreteJob 

Modify 

(OperationalStatus) 

(PercentComplete) 

(JobState) 

(JobStatus) 

SELECT * FROM CIM_InstModification  

WHERE SourceInstance ISA CIM_ConcreteJob 
AND  

SourceInstance.CIM_ConcreteJob::PercentComplet
e <>  

PreviousInstance.CIM_ConcreteJob::PercentComple
te 

CIM_FileShare 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_FileShare 

Modify 
SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_FileShare 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_FileShare 
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CIM Object Indication type SMI-S Indication filters Example 

CIM_SAPAvailableForElement 

(File Export) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_SAPAvailableForElement 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_SAPAvailableForElement 

CIM_AssociatedPrivilege 

(Simple Identity Management) 

New 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA CIM_AssociatedPrivilege 

Modify 

(Activities) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA CIM_AssociatedPrivilege 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA CIM_AssociatedPrivilege 

SNIA_LocalFileSystem 

Create 
SELECT * FROM CIM_InstCreation WHERE  

SourceInstance ISA SNIA_LocalFileSystem 

Modify 

(OperationalStatus) 

(FileSystemSize) 

SELECT * FROM CIM_InstModification WHERE  

SourceInstance ISA SNIA_LocalFileSystem 

Delete 
SELECT * FROM CIM_InstDeletion WHERE  

SourceInstance ISA SNIA_LocalFileSystem 

Use case: CQL for profiles 

CIM Server and ObjectManger (ECOM) supports the stand of DMTF:CQL for indication query. For more 
details, refer to "DMTF: CIM Query Language Specification(DSP0202)". 

Use case: Create IndicationFilter and ListenerDestination instances 

This use case describes how to create a client-defined indication filter and handler. 

Invoke the CreateInstance intrinsic method on IndicationFilter and ListenerDestinationCIMXML to 
create a client-defined filter and handler. 

For further information, refer to Use Case: Subscribe Indication using Pre-Defined Filters. 

Use case: Create IndicationSubscription instances 

This use case describes how to subscribe to Indications. 

Invoke the CreateInstance intrinsic method on IndicationSubscription. 

For further information, refer to Use Case: Subscribe Indication using Pre-Defined Filters. 

Use case: Subscribe to Indications using pre-defined filters 

This use case describes how to:  

¶ Obtain the pre-defined Indication filter (instance of IndicationFilter) according to the query. 

http://www.dmtf.org/sites/default/files/standards/documents/DSP0202_1.0.0.pdf
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¶ Create an Indication handler (the instance of ListenerDestinationCIMXML); 

¶ Create the IndicationSubscription (if one does not exist already) with the filter and handler. 

After subscribing, go to the URL in ListenerDestinationCIMXML.Destination to receive the specified 
indications filtered by the client-defined filter. 

Use Case: Subscribe Indication using Pre-defined Filter

Subscribe Indication

Create Handler

Obtain Filter

Invoke EnumerateInstance 
on CIM_IndicationFilter

Invoke CreateInstance on 
CIM_ListenerDestinationCIMXML

Invoke CreateInstance on 
CIM_IndicationSubscription

Start

Connect to interop 
namespace

Required Input Properties
¶ Name
¶ Destination

Required Input Properties
¶ Filter
¶ Handler

Input

Input

Filter

Handler

Done

Filter out the one with 
satisfied Query 

 

Figure 6 - Flowchart of Indication subscription 
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Job Control Subprofile 

Overview 

In some profiles, such as the Block Service Package, some or all of the methods described may take 
some time to execute (longer than a HTTP timeout). In this case, a mechanism is needed to handle 
asynchronous execution of the method as a Job. 

This subprofile defines the constructs and behavior for job control for SNIA profiles that make use of the 
subprofile. 

When the client executes an asynchronous method, a reference to an instance of ConcreteJob is 
returned and the return value for the method is set to Method parameters checked - job started. 

The associations OwningJobElement and AffectedJobElement indicate the service whose method 
created the job by side-effect, and the element being affected by the job. The job itself may create, modify, 
or delete many elements during its execution. The nature of this impact is the creation or deletion of the 
instances or associations, or the modification of instance properties. These elements are said to be 
affected by the job. The elements linked by AffectedJobElement may change through the execution of the 
job. In this implementation, for each job there will be at most one affected job element for each job. 

NOTE: For more details, refer to Clause 26: Job Control Subprofile in Storage Management Technical 
Specification, Part 2 Common Profiles, Version 1.5.0, Revision 6. 

Method of the Profile 

This profile does not include any extrinsic methods. 

This profile supports DeleteInstance on CIM_ConcreteJob. 

Client considerations 

Model specification 

DeleteInstance on ConcreteJob  

Instance of ConcreteJob with JobStatus completed ConcreteJob with can be deleted. 

Use case: Obtain job-affected element 

This use case describes how to obtain job-affected elements. 

From the CIM_ConcreteJob returned from an extrinsic method, traverse CIM_AffectedJobElement to 
CIM_ManagedElement (Result role is AffectedElement) to obtain the job-affected element.  

NOTE: The result affected element may be different during job execution. For example, a job to create a 
StorageVolume may start off pointing to a Pool until the Volume is instantiated, at which point the 
association would change to the StorageVolume. 

NOTE: If a job is to delete something, the job-affected element may be a NULL reference when the job is 
completed. 



 

55 
 

Array Profile 

Overview 

The Array Profile describes RAID array systems. The SMI-S Provider implements the following 
component or subprofiles of the Array Profile: 

¶ Multiple Computer System Subprofile 

¶ Physical Package Package 

¶ Health Package 

¶ Indication Subprofile 

¶ Job Control Subprofile 

¶ Software Subprofile 

¶ Access Points Subprofile 

¶ FC Target Ports Subprofile 

¶ iSCSI Target Ports Subprofile 

¶ Block Service Package 

¶ Disk Drive Lite Subprofile 

¶ Extent Composition Subprofile 

¶ Masking and Mapping Subprofile 

¶ Copy Service Subprofile 

¶ Replication Service Profile 

¶ Thin Provisioning Profile 

NOTE: For more details, refer to Clause 4: Array Profile in Storage Management Technical Specification, 
Part 3 Block Devices, Version 1.5.0, Revision 6. 

Method of the Profile 

This profile does not include any extrinsic methods. 

Client considerations 

Use case: Discover Block Server (Array ComputerSystem) 

This use case describes how to discover the Block Server (Array ComputerSystem):  
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Use Case: Discover Block Server

Done

Y

{15:Block Server} in 
Dedicated

For each CIM_ComputerSystem

Y

N

Iteration done

N

Start

Connect to CIM Server 

EnumerateInstances of 
CIM_RegisteredProfile in 

interop namespace

Filter out CIM_RegisteredProfile instance 
for Array Profile

Conditions: AdvertiseTypes is {3:SLP} and 
RegisteredName is {ά!ǊǊŀȅέ}

Traverse 
CIM_ElementConformsToProfile 

to CIM_ComputerSystem

Got instance

Y

Error

N

Got instance

N

Y

Block Server Discovered

 

Figure 7 - Flowchart of Block Server discovery 

Use case: Discover the capacity optimization support in an array 

This use case describes how to discover the capacity optimization support in an array. 

From the Block Server (Array ComputerSystem), traverse CIM_ElementCapabilities to 
CIM_ImplementationCapabilities to get the capabilities of the Array Profile implementation. 

The capacity optimization supported by the Array is defined in the SupportedCapacityOptimizations 
property. 
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Disk Drive Lite Subprofile 

Overview 

The Disk Drive Lite Subprofile is used to model disk drive devices. All the drives are linked to the array 
system. The model supports asset information, health and status, and physical information. The model 
also supports external links to pool membership, extent mapping and physical containment in system 
packages. 

NOTE: For more details, refer to Clause 11: Disk Drive Lite Subprofile in Storage Management Technical 
Specification, Part 3 Block Devices, Version 1.6.0, Revision 4. 

Method of the Profile 

This profile does not include any extrinsic methods. 

Client considerations 

Model Specification 

¶ Disk Drive Information 

Disk Model: Implemented in Model of CIM_PhysicalPackage for disk. 

Manufacture: Implemented in Manufacturer of CIM_PhysicalPackage for disk. 

Part Number: Implemented in PartNumber of CIM_PhysicalPackage for disk. 

Serial Number: Implemented in SerialNumber of CIM_PhysicalPackage for disk. 

Firmware Version: Implemented in VersionString of CIM_SoftwareIdentity for disk. 

Capacity: Calculated by BlockSize * ConsumableBlocks of CIM_StorageExtent for disk. 

 

 

  



 

58 
 

Extent Composition Subprofile 

Overview 

The Extent Composition Subprofile allows an implementation that supports the Block Services package to 
optionally provide an abstraction of how it virtualizes exposable block storage elements from the 
underlying Primordial Storage Pool. The abstraction is presented to the client as a representative 
hierarchy of extents. These extents are instances of CompositeExtents and StorageExtents linked by a 
combination of CompositeExtentBasedOn and BasedOn associations. The foundation of the hierarchy is 
a set of Primordial Extents. 

This subprofile is used optionally with the Array, Virtualization, Self-Contained NAS, NAS Head, and 
Volume Management profiles. A Primordial storage extent can represent a Disk Drive in the Array or Self-
contained NAS, a downstream virtualized Volume used by the Virtualizer or NAS Head Profiles, or an OS 
Logical Disk in the Volume Management Profile. An exposable block used storage element in this 
subprofile is defined as a Storage Volume or a Logical Disk. 

In the presented hierarchy each dependent extent is formed by those that precede the antecedents in a 
process of either decomposition or composition. 

¶ Decomposition 

Decomposition is used to allocate space from an antecedent extent, in order to form a new dependent 
extent. This allocation may be partial or complete consumption. Complete consumption is the degenerate 
case in which all space in the antecedent extent is used. In this case the decomposed dependent extent 
may be either modeled even though it is one to one with the antecedent extent or omitted and the 
antecedent extent used in its stead. 

¶ Composition 

Composition is used to form a dependent extent from antecedent extents in the purpose of either 
concatenating the antecedent blocks to achieve a size goal, or achieving a Quality of Service goal such 
as mirroring the antecedent extents for redundancy, striping the antecedent extents for performance, or 
striping the antecedent extents with the addition of parity to achieve redundancy. 

These extent ñproductionsò can be assembled in a multi-layer hierarchy. 

NOTE: For more details, refer to Clause 14: Extent Composition Subprofile in Storage Management 
Technical Specification, Part 3 Block Devices, Version 1.6.0, Revision 4. 

Method of the Profile 

This profile does not include any extrinsic methods. 

Client considerations 

Use case: Traverse the virtualization hierarchy of a StorageVolume or LogicalDisk 

For more information, refer to Use Case: Find the Primordial Extents used by a StorageVolume or 
LogicalDisk 

Use case: Find the Primordial Extents used by a StorageVolume or LogicalDisk 

This use case describes how to get Primordial Extents used by a StorageVolume or LogicalDisk.  
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Use Case: Find Primordial Extents Used by a StorageVolume or LogicalDisk
Pre-Condition: StorageVolume or LogicalDisk was obtained previously.

Get Primordial Extents for a Subject Extent

Take CIM_StorageVolume or 
CIM_LogicalDisk as the 

subject extent

Input CIM_StorageExtent

Traverse CIM_BasedOn to 
CIM_StorageExtent(ResultRole=Antecedent)

Check CIM_StorageExtent.Primordial

Is True

Input CIM_StorageExtent is Primordial
Add it to final result list

NY

Recursively Invoke process
άDŜǘ tǊƛƳƻǊŘƛŀƭ 9ȄǘŜƴǘǎ ŦƻǊ ŀ {ǳōƧŜŎǘ 9ȄǘŜƴǘέ

on CIM_StorageExtent(ResultRole=Antecedent)

Start

Check CIM_StorageExtent.IsComposite

Is True N

Traverse CIM_CompositeExtentBasedOn to 
CIM_StorageExtent(ResultRole=Antecedent)

For each result CIM_StorageExtent

Y
Return back to up 

level recursion

 

Figure 8 - Flowchart of finding Primordial Extents used by a StorageVolume or LogicalDisk 
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Block Services Package 

Overview 

Many devices and applications provide their storage capacity to external devices and applications (block 
consumers) through block-based I/O. This subprofile defines a standard expression of existing storage 
capacity, the assignment of capacity to StoragePools, and allocation of capacity to be used by external 
devices or applications. 

NOTE: For more details, refer to Clause 5: Block Services Package in Storage Management Technical 
Specification, Part 3 Block Devices, Version 1.6.0, Revision 4. 

Methods of the Profile 

This section describes each extrinsic method supported by this profile. 

Extrinsic methods on StorageCapabilities 

 

Table 6 - Extrinsic methods on StorageCapabilities 

Method name 
Primordial pool 

capabilities 

Concrete pool 

capabilities 

Storage system 

capabilities 

CreateSetting Not Supported Supported Not Supported 

GetSupportedStripeLengths Supported Supported Supported 

GetSupportedStripeLengthRange 
Use 

GetSupportedStripeLengths 
Instead 

Use 
GetSupportedStripeLengths 

Instead 

Use 
GetSupportedStripeLengths 

Instead 

GetSupportedStripeDepths Not Supported Not Supported Not Supported 

GetSupportStripeDepthRange Not Supported Not Supported Not Supported 

GetSupportedParityLayouts Supported Supported Supported 

Method: GetSupportedStripeLengths of Concrete Pool Capabilities  

¶ Description 

This method is used to report discrete ExtentStripeLengths for StorageVolume creation from the Concrete 
StoragePool. 

¶ Parameters 

Table 7 - Signature and parameters of GetSupportedStripeLength of Concrete Pool 

Parameter name Qualifier Type Description/notes 
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Parameter name Qualifier Type Description/notes 

StripeLengths OUT uint16[] 
List of supported ExtentStripeLengths for a 

StorageVolume creation or modification. 

¶ Return Results 

Table 8 - Possible return code of GetSupportedStripeLengths of Concrete Pool 

Return code Type Description 

0 uint32 Method completed OK 

3 uint32 Choices not available for this Capability 

Method: GetSupportedParityLayouts  of Concrete Pool Capabilities  

¶ Description 

This method is used to return the type of parity, Non-rotated or rotated, that the Concrete Poolôs 
StorageCapability supports. 

¶ Parameters 

Table 9 - Signature and parameters of GetSupportedParityLayouts of Concrete Pool 

Parameter name Qualifier Type Description/notes 

ParityLayout OUT uint16[] 
List of supported Parity for a StorageVolume 

creation or modification. 

¶ Return Results 

Table 10 - Possible return code of GetSupportedParityLayouts of Concrete Pool 

Return code Type Description 

0 uint32 Method completed OK 

3 uint32 Choices not available for this Capability 

Method: CreateSetting of Concrete Pool Capabilities  

¶ Description 

This method is used to create and populate a generated StorageSetting instance supported by the 
capabilities of concrete StoragePool. 

NOTE: StorageSetting created from Capabilities cannot be modified. 

¶ Parameters 

Table 11 - Signature and parameters of CreateSetting of Concrete Pool 

Parameter name Qualifier Type Description/notes 
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Parameter name Qualifier Type Description/notes 

SettingType 
IN, 

Ignored 
uint16 Setting type specified by client. 

NewSetting 
OUT, 

NULL allowed 
CIM_StorageSettingRef 

StorageSetting reference created by the 

StorageCapabilities instance. 

¶ Return Results 

Table 12 - Possible return code of CreateSetting of Concrete Pool 

Return code Type Description 

0 uint32 Method completed OK 

4 uint32 Method failed. No StorageSetting was created. 

Method: GetSupportedStripeLengths of Primordial Pool  Capabilities  

¶ Description 

This method is used to report discrete ExtentStripeLengths for StoragePool creation from a Primordial 
StoragePool. 

¶ Parameters 

Table 13 - Signature and parameters of GetSupportedStripeLengths of Primordial Pool 

Parameter name Qualifier Type Description/notes 

StripeLengths OUT uint16[] 
List of supported ExtentStripeLengths for a 

StoragePool creation or modification. 

¶ Return Results 

Table 14 - Possible return code of GetSupportedStripeLengths of Primordial Pool 

Return code Type Description 

0 uint32 Method completed OK 

3 uint32 Choices not available for this Capability 

Method: GetSupportedParityLayouts  of Primordial Pool  Capabilities  

¶ Description 

This method is used to return the type of parity, non-rotated or rotated, that the Primordial Poolôs 
StorageCapability supports. 

¶ Parameters 

Table 15 - Signature and parameters of GetSupportedParityLayouts of Primordial Pool 
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Parameter name Qualifier Type Description/notes 

ParityLayout OUT uint16[] 
List of supported Parity for a StoragePool creation 

or modification. 

¶ Return Results 

Table 16 - Possible return code of GetSupportedParityLayouts of Primordial Pool 

Return code Type Description 

0 uint32 Method completed OK 

3 uint32 Choices not available for this Capability 

Method:GetSupportedStripeLengths of System Capabilities 

¶ Description 

This method is used to report discrete ExtentStripeLengths for StoragePool or StorageVolume creation 
on the storage system. 

¶ Parameters 

Table 17 - Signature and parameters ofGetSupportedStripeLengths of System Capabilities 

Parameter name Qualifier Type Description/notes 

StripeLengths OUT uint16[] 

List of supported ExtentStripeLengths for a 

StoragePool or StorageVolume creation or 

modification. 

¶ Return Results 

Table 18 - Possible return code ofGetSupportedStripeLengths of System Capabilities 

Return code Type Description 

0 uint32 Method completed OK 

3 uint32 Choices not available for this Capability 

Method:GetSupportedParityLayouts  of System Capabilities  

¶ Description 

This method is used to return the type of parity, non-rotated or rotated, that the storage systemôs 
StorageCapability supports. 

¶ Parameters 

Table 19 - Signature and parameters ofGetSupportedParityLayouts of System Capabilities 

Parameter name Qualifier Type Description/notes 



 

64 
 

Parameter name Qualifier Type Description/notes 

ParityLayout OUT uint16[] 
List of supported Parity for a StoragePool or 

StorageVolume creation or modification. 

¶ Return results 

Table 20 - Possible return code ofGetSupportedParityLayouts of System Capabilities 

Return code Type Description 

0 uint32 Method completed OK 

3 uint32 Choices not available for this Capability 

Extrinsic methods on StoragePool 

Table 21 - Extrinsic methods on StoragePool 

Method name Primordial pool Concrete pool 

GetSupportedSizes Not Supported Use GetSupportedSizeRange Instead 

GetSupportedSizeRange Not Supported Supported 

GetAvailableExtents Supported Supported 

Method: GetAvailableExtents of Concrete Pool 

¶ Description 

This method is used to retrieve available StorageExtents of the concrete StoragePool. 

¶ Parameters 

Table 22 - Signature and parameters of GetAvailableExtents of Concrete Pool 

Parameter name Qualifier Type Description/notes 

Goal 
IN, 

Ignored 
CIM_StorageSettingRef 

Ignored by implementation which means all 

available extents will be returned. 

AvailableExtents OUT 
CIM_StorageExtentRef 
[] 

Reference list of all available extents of the pool. 

¶ Return Results 

Table 23 - Possible return code of GetAvailableExtents of Concrete Pool 

Return code Type Description 

0 uint32 Method completed OK. 

4 uint32 Method failed.  
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Method:GetSupportedSizeRange of Concrete Pool 

¶ Description 

This method is used to report the possible Size range for StorageVolume creation. 

¶ Parameters 

Table 24 ï Signature and parameters of GetSupportedSizeRange of Concrete Pool 

Parameter name Qualifier Type Description/notes 

ElementType 
IN,  

NULL allowed 
uint16 

Type for element to create. 

NOTE: 

Only 2: Storage_Volume and 5: Thin Provisioned 
Volumeô are allowed. 

Goal 
IN,  

Ignored 
CIM_StorageSettingRef 

Goal storage setting which specified raid-level and 
stripe length. 

MinimumVolumeSize 

IN, 

OUT, 

NULL allowed 

uint64 The minimum size for a volume in bytes. 

MaximumVolumeSize 

IN, 

OUT, 

NULL allowed 

uint64 The maximum size for a volume in bytes. 

VolumeSizeDivisor 

IN, 

OUT, 

NULL allowed 

uint64 
A volume size must be a multiple of this value 
which is specified in bytes. 

¶ Return code 

Table 25 - Possible return code of GetSupportedSizeRange of Concrete Pool 

Return code Type Description 

0 uint32 Method completed OK 

2 uint32 Method not supported by underlying component 

3 uint32 The ElementType parameter is invalid. 

Method: GetAvailableExtents of Primordial Pool  

¶ Description 

This method is used to retrieve available StorageExtents of the Primordial StoragePool. 

¶ Parameters 

Table 26 - Signature and parameters of GetAvailableExtents of Primodial Pool 
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Parameter Name Qualifier Type Description/notes 

Goal 
IN, 

Ignored 
CIM_StorageSettingRef 

Ignored by implementation which means all 

available extents will be returned. 

AvailableExtents OUT, 
CIM_StorageExtentRef 
[] 

Reference list of all available extents of the pool. 

¶ Return results 

Table 27 - Possible return code of GetAvailableExtents of Primordial Pool 

Return code Type Description 

0 uint32 Method completed OK 

4 uint32 Method failed.  

Extrinsic methods on StorageConfiguration 

Table 28- Extrinsic methods on StorageConfiguration 

Method name StorageConfigurationService 

CreateOrModifyStoragePool Not Supported 

DeleteStoragePool Not Supported 

CreateOrModifyElementFromStoragePool Supported 

CreateElementsFromStoragePool Not Supported 

CreateOrModifyElementFromElements Not Supported 

ReturnToStoragePool Supported 

ReturnElementsToStoragePool Not Supported 

RequestUsageChange Not Supported 

GetElementsBasedOnUsage Not Supported 

CreateReplica 
Supported 

(Described in Copy Service Subprofile) 

ModifySynchronization 
Supported 

 (Described in Copy Service Subprofile) 

Method: CreateOrModifyElementFromStoragePool  of Storage Configuration  

¶ Description 

This method allows the client to create a new StorageVolume from the input StoragePool, or modify an 
existing StorageVolume. 
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NOTE: 

1) Length of the volume name specified in ElementName is limited in 63 bytes. 

2) Capacity of the volume specified in Size should be a minimum of 1GB and a maximum of 16TB. 

¶ Parameters 

Table 29 - Signature and parameters of CreateOrModifyElementFromStoragePool of Storage 
Configuration 

Parameter name Qualifier Type Description/notes 

ElementName 
IN,  

NULL allowed 
string 

An end user relevant name for the LUN being created 
or renamed. 

NOTE: 

¶ If the client creates a StorageVolume but does not 

provide an ElementName, a system default name 

such as LUN_<creation time> will be used. 

ElementType 
IN, 

Mandatory 
uint16 

Enumeration indicating the type of element being 
created or modified. 

NOTE: 

¶ Only 2: Storage Volume and 5: Thin Provisioned 

Volumeô are allowed. 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

Goal 
IN, 

NULL allowed 

CIM_StorageSetti
ngRef 

The requirements for the element to maintain. 

Size 

IN,  

OUT, 

Conditional 

uint64 

As an input parameter, size specifies the desired size. 

NOTE: 

¶ Required when creating or extending size of 

StorageVolume. 

¶ NULL allowed when renaming StorageVolume. 

InPool 
IN,  

NULL allowed 

CIM_StoragePool
Ref 

The Pool from which to create the element. 

NOTE: 

¶ If client requires creating a StorageVolume, InPool 

must be a reference to a concrete pool. 

¶ If client requires modifying a StorageVolume, 

InPool should not be provided. 

TheElement 

IN,  

OUT, 

NULL allowed 

CIM_LogicalElem
entRef 

As an input parameter: if null, creates a new element. If 
not null, then the method modifies the specified 
element.  

As an output parameter, it is a reference to the resulting 



 

68 
 

Parameter name Qualifier Type Description/notes 

element. 

EMCEndPoints 
IN,  

Ignored 

CIM_SCSIProtoco
lEndpointRef [] 

By default when a new device is created, it will be 
mapped to all available adapters and ports. To override 
this default behavior, supply one or more end points. 

EMCNumberOfDevices 
IN, 

Ignored 
uint32 

To request more than one device to be created, supply 
a number for this parameter. 

EMCMapElements 
IN, 

Ignored 
boolean 

To prevent this mapping operation, indicate false for 
this parameter. 

¶ Return results 

Table 30 - Possible return code of CreateOrModifyElementFromStoragePool of Storage 
Configuration 

Return code Type Description 

4096 uint32 
Method parameters checked, job started. 

All input parameters are valid, no error or exception occurs when starting the job. 

4 uint32 

Failed: 

¶ Any exception is thrown when calling underlying component. 

5 uint32 

Invalid parameter: 

¶ If ElementType is not 2: Storage Volume or 5: Thin Provisioned Storage Volume 

when creating a new volume or modifying an existing volume. 

¶ If ElementName is not valid. 

¶ If InPool is NULL or not a concrete pool when creating a new volume. 

¶ If Size is NULL when creating a new volume. 

¶ If Goal is not type of CIM_StorageSetting or not supported by the InPool when 

creating a new volume or modifying an existing volume. 

¶ If TheElement is not type of CIM_StorageVolume when modifying an existing storage 

volume. 

¶ If InPool has value when modifying an existing storage volume. 

4097 uint32 

Size not supported: 

¶ If Size is less than the minimal or larger than the maximum value that the system 

supported. 

NA CIM_Error Exceptions will be thrown when any of the below cases is met: 
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Return code Type Description 

¶ Any of the required parameters is NULL. 

¶ Any of optional input Goal is not of the right CIM/SNIA type defined in the MOF files.  

¶ InPool is not type of CIM_StoragePool. 

¶ The Element is not type of CIM_LogicalElement. 

¶ Any of the Instance References ï InPool and TheElement cannot be found in the 

system. 

Method: ReturnToStoragePool of Storage Configuration  

¶ Description 

This method allows client to delete an existing StorageVolume or SnapVolume previously created from a 
StoragePool. The freed space is returned to the source StoragePool. 

¶ Parameters 

Table 31 - Signature and parameters of ReturnToStoragePool of Storage Configuration 

Parameter name Qualifier Type Description/notes 

TheElement 
IN, 

Mandatory 
CIM_LogicalElementRef 

Reference to the storage element to return to the 

storage pool. 

Job OUT CIM_ConcreteJobRef Reference to the job. 

¶ Return Results 

Table 32 - Possible return code of ReturnToStoragePool of Storage Configuration 

Return code Type Description 

4096 uint32 
Method parameters checked, job started. 

All input parameters are valid, no error or exception occurs when starting the job. 

4 uint32 

Failed: 

¶ Any exception is thrown when calling underlying component. 

5 uint32 

Invalid parameter: 

¶ If TheElement is not type of StorageVolume. 

¶ If TheElement is not type of SnapVolume. (for Copy Service) 

NA CIM_Error 

The ECOM will throw exceptions when any of the below cases are met: 

¶ Any of the required parameters is NULL. 
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Return code Type Description 

¶ The Element is not type of CIM_LogicalElement. 

¶ Any of the Instance References ï TheElement cannot be found in the system. 

Client considerations 

Model specification 

¶ StoragePool Manipulation 

StoragePool creation, deletion and modification are not supported. 

¶ LogicalDevice Manipulation 

LogicalDisk is Read-Only. 

StorageVolume is only supported to be created from StoragePool. 

¶ StorageSetting (to StorageCapabilities) 

All CIM_StorageSetting (associated to CIM_StorageCapabilities) are predefined, which means 
property ChangeableType is set to ó0: Fixed, Not changeableô. User generated storage settings 
are not supported.  

Different storage pool can be linked to the same CIM_StorageSetting instance because only 
predefined storage settings are supported. 

¶ StorageVolume (LUN) Creation 

When SMI-S API creates a StorageVolume, it will create a standalone virtual disk. The 
StorageVolume will get the default FAST VP tiering policy of ñStart high then auto-tierò. 

¶ StorageVolume (LUN) Enumeration 

All Virtual Disks, no matter they are Standalone or in an Application (modeled as 
CIM_ReplicationGroup), and also no matter they are in Generic SCSI Storage Application or 
other type of Applications. In SMI-S view, there will be one CIM_StorageVolume instance per 
virtual disk to CIM client. 

¶ StorageVolume (LIN) Deletion 

A StorageVolume can be deleted successfully through SMI-S API under following conditions: 

1) There is no host access;  

2) There is no snapshot on the StorageVolume;  

3) The StorageVolume is not involved by any Replication Group. 

Since Application is modeled as SMI-S Replication Group while Virtual Disks in Applications other 
than Generic SCSI Storage cannot be removed from its owner Application. As a result, SMI-S 
clients are only able to delete Standalone Virtual Disk or Virtual Disks within Generic SCSI 
Storage Application. It also avoids  the deletion of Virtual Disks for other purposes. 

Use case: Discover svpqbj$p Pqlo^db Configuration Capabilities 

This use case describes how to discover systemôs Storage Configuration Capabilities.  

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_StorageConfigurationService to get storage configuration service provided by the system. 



 

71 
 

2. From CIM_StorageConfigurationService, traverse CIM_ElementCapabilities to 

CIM_StorageConfigurationCapabilities ǘƻ ƎŜǘ ǎȅǎǘŜƳΩǎ ǎǘƻǊŀƎŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎΦ 

Use case: Discover plli$p Pqlo^db configuration Capabilities 

This use case describes how to discover poolôs Storage Configuration Capabilities.  

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedStoragePool to 

CIM_StoragePool to get storage pools hosted by the system. 

2. From CIM_StoragePool, traverse CIM_ElementCapabilities to CIM_StorageConfigurationCapabilities to get 

ǇƻƻƭΩǎ ǎǘƻǊŀƎŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎΦ 

Use case: create StorageVolume (LUN) from StoragePool 

This use case describes how to create a StorageVolume (LUN) from a storage pool. 
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Use Case: Create LUN (StorageVolume) from StoragePool

Get StoragePool Supports Required Size
(User can get StoragePool in advance)

Get Array ComputerSystem
(Refer to case in Array Profile)

Get Array ComputerSystem

Traverse CIM_HostedService to 
CIM_StorageConfigurationService

Get StoragePool

Invoke Method 
CIM_StorageConfigurationService.CreateOrModifyElementFromStoragePool()

Input 
Parameters

InPool

Other parameters
ElementName, ElementType, {ƛȊŜΧ...

Done

Traverse CIM_HostedStoragePool to 
CIM_StoragePool

Check next 
StoragePool

For each CIM_StoragePool instance

Primordial is TRUE

Invoke Method 
CIM_StoragePool.GetSupportedSizeRange()

Required Size 
Supported

N

N

Y

Y

 

Figure 9 - Flowchart of creating LUN from StoragePool 

Use case: Expand a StorageVolume (LUN) 

This use case describes how to expand a StorageVolume (LUN). 
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Use Case: Expand a LUN

Verify Size to be extended to

Get Preconditions
(Refer to case in Array Profile)

Get Array ComputerSystem

Traverse CIM_HostedService to 
CIM_StorageConfigurationService

Invoke Method 
CIM_StorageConfigurationService.CreateOrModifyElementFromStoragePool()

Input 
Parameters

Size (to be extended to)

Done

Get CIM_StorageVolume

TheElement

Size verified

Traverse CIM_AllocatedFromStoragePool 
to CIM_StoragePool

Invoke Method 
CIM_StoragePool.GetSupportedSizeRange()

Required Size 
Supported

Y

ErrorN

 

Figure 10 - Flowchart of expanding a LUN 

Use case: Rename a StorageVolume (LUN) 

This use case describes how to rename a StorageVolume (LUN). 
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Use Case: Rename a LUN

Get Preconditions
(Refer to case in Array Profile)

Get Array ComputerSystem

Traverse CIM_HostedService to 
CIM_StorageConfigurationService

Invoke Method 
CIM_StorageConfigurationService.CreateOrModifyElementFromStoragePool()

Input 
Parameters

ElementName (new name)

Done

Get CIM_StorageVolume

TheElement

 

Figure 11 - Flowchart of Renaming a LUN 

Use case: Delete StorageVolume (LUN) 

This use case describes how to delete a StorageVolume (LUN). 

Users can invoke CIM_StorageConfigurationService.ReturnToStoragePool to delete a 
StorageVolume. 

The storage capacity used by the LUN will be automatically returned to the StoragePool where the 
LUN was allocated from. 
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Thin Provisioning Profile 

Overview 

The Block Services with Thin Provisioning Profile is a specialization of the Block Services Package, that 
adds support for Thin provisioning. All the provisions of the Block Services Package apply, in addition to 
those defined in this profile. 

This profile is nearly compatible with the Block Services Package. A client supporting the Block Services 
Package interacting with a Block Server with Thin Provisioning Profile agent should be able to actively 
manage Fully-provisioned volumes and pools. Discovery is slightly impacted because the system sees 
instances of both fully and thinly provisioned pools and volumes. The model is the same, but the client 
needs to consider the values of thin-provisioning-specific properties to fully understand capacity utilization. 

NOTE: For more details, refer to Clause 30: Block Services Package in Storage Management Technical 
Specification, Part 3 Block Devices, Version 1.6.0, Revision 4. 

Method of the Profile 

Refer to Methods of Block Services Package 

Client considerations 

Model specification 

¶ Pool Capacity 

In this implementation, StoragePool.SpaceLimitDetermination is set to 4: Limitless. It means that 
the Block Server does not have a defined limit on the capacity for creating or expanding children. 
Clients that support Thin provisioning should not use StoragePool.SpaceLimit. 

Use case: Creating a Thinly provisioned StorageVolume 

Set ElementType to 5: Thin Provisioned Volume. Refer to Use Case: Create LUN (StorageVolume) 
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Automated Storage Tiering Profile 

Overview 

The Automated Storage Tiering profile, a component profile, includes classes and methods to expose the 
storage tiering feature of the storage array.  

To enable storage arrays to provide faster access to data based on how frequently the data is accessed, 
it is helpful to monitor the frequency of data access, enabling the optimized placement of the data in the 
appropriate storage tier. 

SMI-S clients do not have the ability to create the storage tiers. The storage tiers are created by the 
system based on the performance characteristics of the underlying hardware and the quality of service 
associated with that hardware.  

Once the storage tiers have been identified, the storage array will monitor the data usage of various 
storage elements (for example, volumes) and ñautomaticallyò move the data to the appropriate storage 
tier in order to optimize the response time of the applications using that data. At the same time, as the 
data in high performing storage tiers is used less often, the storage array will move that data to a less 
performing storage tier. 

NOTE: For more details, refer to Clause 31: Automated Storage Tiering Profile in Storage Management 
Technical Specification, Part 3 Block Devices, Version 1.5.0, Revision 6. 

Method of the Profile 

This subprofile does not include any extrinsic methods. 

Client considerations 

Model Specification 

The storage system manages the storage tiers including:  

¶ creating the storage tiers  

¶ monitoring the activities of the storage elements (for example, volumes)  

¶ moving the storage elements to the appropriate storage tiers (with 

StorageTier.RelativePerformanceOrder having a value less than or equal to 

StorageVolume.RelativePerformanceOrder or one of the values in the 

RelativePerformanceOrderSet) 

Use case: Discover Automated Storage Tiering Capabilities 

This use case describes how to discover Automated Storage Tiering capabilities. 

1. From the ComputerSystem representing the storage system (the Top-Level Computer System), 

traverse CIM_HostedService to CIM_TierService to obtain tiering service. 

2. From CIM_TierService, traverse CIM_ElementCapabilities to CIM_TierServiceCapabilities to obtail 

tier capabilities. 

3. Examine properties on CIM_TierServiceCapabilities to learn storage system tier capabilities. 
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Use case: Create StorageVolume with Storage Tiering 

This use case describes how to create a new storage volume and request the newly created storage 
volume to be placed in an appropriate storage tier. 

[Preconditions] 

Client has identified the array device (Top-level CIM_ComputerSystem) and the CIM_StoragePool (the 
source pool from which the storage volume will be created). 

[Following steps create an advanced storage setting instance] 

1. From the CIM_StoragePool, traverse CIM_ElementCapabilities to CIM_StorageCapabilities to get 

the storage capabilities of the storage pool. 

2. Invoke method CreateSetting of the CIM_StorageCapabilities instance obtained in step 1 to 

create a CIM_AdvancedStorageSetting instance for following storage volume creation. 

3. /ƘŜŎƪ ǇǊƻǇŜǊǘȅ ΨInitialStorageTierMethodologyΩ ƻŦ ǘƘŜ CIM_AdvancedStorageSetting instance 

created in step 2 to see if the value satisfying. 

4. If not, invoke method ModifyInstance upon the CIM_AdvancedStorageSetting instance to 

ŎƘŀƴƎŜ ǾŀƭǳŜ ƻŦ ΨInitialStorageTierMethodologyΩ ǘƻ ǊŜǉǳƛǊŜŘ ǾŀƭǳŜΦ 

[Following steps create a storage volume with storage tiering] 

5. From the Top-level ComputerSystem, traverse CIM_HostedService to 

CIM_StorageConfigurationService to get the service instance. 

6. Invoke method CreateOrModifyElementFromStoragePool by passing reference of the source 

pool, the advance storage setting and other required parameters. 

7. Wait for the job returned from step 6 to be completed. 

8. After the job completion, traverse CIM_AffectedJobElement to CIM_ManagedElement to get the 

newly created storage volume with specified storage tiering. 

Use case: Modify Tiering Policy of StorageVolume 

This use case describes how to modify the tiering policy of an existing storage volume. 

[Preconditions] 

Client has identified the array device (Top-level CIM_ComputerSystem) and the CIM_StorageVolume to 
be modified. 

[Following steps create an advanced storage setting instance] 

1. From CIM_StorageVolume, traverse CIM_AllocatedFromStoragePool to get the source pool 

instance. 

2. From the CIM_StoragePool obtained in step 1, traverse CIM_ElementCapabilities to 

CIM_StorageCapabilities to get the storage capabilities of the storage pool. 

3. Invoke method CreateSetting of the CIM_StorageCapabilities instance obtained in step 2 to 

create a CIM_AdvancedStorageSetting instance for following storage volume creation. 

4. /ƘŜŎƪ ǇǊƻǇŜǊǘȅ ΨInitialStorageTierMethodologyΩ ƻŦ ǘƘŜ CIM_AdvancedStorageSetting instance 

created in step 3 to see if the value satisfying. 

5. If not, invoke method ModifyInstance upon the CIM_AdvancedStorageSetting instance to 

ŎƘŀƴƎŜ ǾŀƭǳŜ ƻŦ ΨInitialStorageTierMethodologyΩ ǘƻ ǊŜǉǳƛǊŜŘ ǾŀƭǳŜΦ 
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[Following steps modify tiering policy of ther storage volume] 

6. From the Top-level ComputerSystem, traverse CIM_HostedService to 

CIM_StorageConfigurationService to get the service instance. 

7. Invoke method CreateOrModifyElementFromStoragePool by passing reference of the storage 

volume, the advance storage setting and other required parameters. 

8. Wait for the job returned from step 7 to be completed. 

9. After the job completion, traverse CIM_AffectedJobElement to CIM_ManagedElement to get the 

modified storage volume with specified storage tiering. 
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Copy Service Subprofile 

Overview 

The Copy Services Subprofile defines a management interface for local mirror management, local 
snapshot management, and clone management. Only local snapshot management is implemented and 
supported. 

The synchronization view is modeled with a StorageSynchronized association. A client can determine the 
type and state of the synchronized view by inspecting the properties of the association instance. 

NOTE: For more details, refer to Clause 9: Copy Services Subprofile in Storage Management Technical 
Specification, Part 3 Block Devices, Version 1.6.0, Revision 4. 

Method of the Profile 

This section describes each extrinsic method supported by this profile. 

Intrinsic methods on StorageConfigurationService 

Table 33 - Extrinsic methods on StorageConfigurationService 

Method name Primordial Pool 

CreateReplica Supported 

ModifySynchronization Supported 

AttachReplica Not Supported 

Method: StorageConfigurationService.CreateReplica 

¶ Description 

This method allows the client to create a single-LUN snapshot or mirror. 

NOTE:  

This method cannot support storage object replication well. To obtain more functionality, the client 
should use Method: ReplicationService.CreateElementReplica. 

¶ Parameters 

Table 34 - Signature and parameters of StorageConfigurationService.CreateReplica 

Parameter name Qualifier Type Description/note 

ElementName 
IN,  

NULL allowed 
String 

An end user relevant name for the standalone-LUN 
snapshot being created. 

NOTE: 

¶ ElementName only takes effect when creating a 

snapshot. 

¶ If the client creates a standalone-LUN snapshot but 
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Parameter name Qualifier Type Description/note 

does not provide an ElementName, a system 

default name like ñSNAPVOLUME_<creation 

time>ò will be used. 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

SourceElement 
IN, 

Mandatory 

CIM_LogicalElem
entRef 

Reference to the source storage element to be 
snapped. 

NOTE: 

¶ Type of SourceElement must be reference of 

StorageVolume. 

TargetElement 
OUT 

 

CIM_LogicalElem
entRef 

Reference to the created target storage element (the 
replica). 

NOTE: 

¶ Since the method is supported in asynchronous 

mode, the output of this parameter will be NULL. 

¶ Client should use Job and AffectedJobElement 

association to check the result. 

TargetSettingGoal 

IN,  

NULL allowed, 

Ignored 

CIM_StorageSetti
ngRef 

Definition for the StorageSetting to be maintained by 
the target storage object (the replica). 

TargetPool 

IN,  

NULL allowed, 

Ignored 

CIM_StoragePool
Ref 

Underlying storage for the target element (the replica) 
will be drawn from TargetPool if specified; otherwise the 
allocation is implementation specific. 

CopyType 
IN,  

Mandatory 
Uint16 

Type of copy that will be made. 

NOTE: 

¶ Allowed value is ó2: Asyncô (for mirror) or ó4: 

UnSyncAssocô (for snapshot). 

¶ Return Results 

Table 35 - Possible return code of StorageConfigurationService.CreateReplica 

Return code Type Description 

4096 uint32 
Method parameters checked, job started. 

All input parameters are valid, no error or exception occurs when starting the job. 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 
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Return code Type Description 

5 uint32 

Invalid Parameter: 

¶ ElementName is already used by other snap. 

¶ CopyType is not supported. 

¶ SourceElement is not valid. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: StorageConfigurationService.ModifySynchronization  

¶ Description 

This method allows the client to perform LUN mirror operations. 

NOTE:  

This mehod cannot support storage object replication well. To obtain more functionality, the client 
should use Method: ReplicationService.ModifyReplicaSynchronization. 

¶ Parameters 

Table 36 - Signature and parameters of StorageConfigurationService.ModifySynchronization 

Parameter name Qualifier Type Description/note 

Operation 
IN,  

Mandatory 
Uint16 Type of modification to be made to the replica. 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

Synchronization 
IN, 

Mandatory 

CIM_StorageSync
hronizedRef 

Reference to the StorageSynchronized association 
describing the storage source/replica relationship. 

¶ Return Results 

Table 37 - Possible return code of StorageConfigurationService.ModifySynchronization 

Return code Type Description 

4096 uint32 
Method parameters checked, job started. 

All input parameters are valid, no error or exception occurs when starting the job. 

4 uint32 Failed: 
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Return code Type Description 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ Operation is not supported. 

¶ Synchronization type is not valid. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Extrinsic methods on ReplicationService 

Table 38 - Extrinsic methods on ReplicationService 

Method name Primordial Pool 

CreateElementReplica Supported 

ModifyReplicaSynchronization Supported 

Method: ReplicationService.CreateElementReplica 

For detail information, refer to Method: ReplicationService.CreateElementReplica in Replication Services 
Profile. 

Method: ReplicationService.ModifyReplicaSynchronization  

For detail information, refer to Method: ReplicationService.ModifyReplicaSynchronization in Replication 
Services Profile. 

Client considerations 

Model Specification 

For storage replication, clients should use the Replication Services Profile  to obtain more functionality. 
The Copy Services profile has been deprecated and there are limitations to how well it supports storage 
replication. 

Use case: Discover Copy support and capabilities 

This use case describes how to discover systemôs storage configuration capabilities.  

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_StorageConfigurationService to locate hosted storage configuration service. 

2. From CIM_StorageConfigurationService, traverse CIM_ElementCapabilities to 

CIM_StorageConfigurationCapabilities ǘƻ ƎŜǘ ǎȅǎǘŜƳΩǎ ǎǘƻǊŀƎŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎΦ 
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3. From CIM_StorageConfigurationService, traverse CIM_ElementCapabilities to 

CIM_StorageReplicationCapabilities ǘƻ ƎŜǘ ǎȅǎǘŜƳΩǎ ǎǘƻǊŀƎŜ ǊŜǇƭƛŎŀǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎΦ 

Client should consider both the StorageConfigurationCapabilities and the StorageReplicationCapabilities 
to learn the systemôs copy capabilities. 

Use case: Create Standalone-LUN Snapshot 

This use case describes how to create a standalone-LUN snapshot via Copy Services. 

There are two methods supported for creating a standalone-LUN snapshot: 

¶ Through CIM_StorageConfigurationService.CreateReplica implemented in Copy Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_StorageConfigurationService to locate hosted storage configuration service. 

2. Invoke method CIM_StorageConfigurationService.CreateReplica() to create a Standalone-LUN snapshot, 

by passing following parameters: 

ElementName ς User friendly name for the snapshot. 

CopyType ς Type of the copy to be made; it should be set to 4 (UnSyncAssoc). 

SourceElement ς Reference of the source StorageVolume or SnapVolume . 

3. Pull status of the Job output from the method to check status of the copy process. 

¶ Through CIM_StorageReplicationService.CreateElementReplica implemented in Replication 
Services. 

For detailed information, refer to Create Individual LUN Snapshot in Replication Services. 

Use case: Delete Standalone-LUN Snapshot 

This use case describes how to delete a standalone-LUN snapshot. 

There are two methods supported for deleting a standalone-LUN snapshot: 

¶ CIM_StorageConfigurationService.ReturenToStoragePool for Copy Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_StorageConfigurationService to locate hosted storage configuration service. 

2. Invoke method CIM_StorageConfigurationService.ReturnToStoragePool() to delete the Standalone-LUN 

snapshot, by passing following parameters: 

TheElement ς Reference of the snapshot to be deleted. 

3. Pull status of the Job output from the method to check status of the deletion process. 

¶ CIM_ReplicationService.ModifyReplicaSynchronization for Replication Services. 

For detailed information, refer to Delete Individual LUN Snapshot in Replication Services. 
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Replication Services Profile 

Overview 

Replication Services, a component profile, specifies attributes and methods to copy data from a source 
element to a target element. 

The Replication Services Profile extends the functionality of the Copy Services Subprofile by including 
enhanced local replication for thinly provisioned storage objects and support for replication groups and 
consistency groups. 

NOTE: For more details, refer to Clause 26: Replication Services Profile in Storage Management 
Technical Specification, Part 3 Block Devices, Version 1.6.0, Revision 4. 

Method of the Profile 

Extrinsic Methods on Group Management 

Method: ReplicationService.CreateGroup 

¶ Description 

This method allows the client to create a new consistency replication group. 

¶ Parameters 

Table 39 - Signature and parameters of ReplicationService.CreateGroup 

Parameter name Qualifier Type Description/note 

GroupName 
IN,  

NULL allowed 
String 

Name of the replication group to be created. 

NOTE: 

¶ If ElementName is not provided, a system default 

name like ñLUNGROUP_<creation time>ò will be 

used. 

Members 
IN, 

NULL allowed 

CIM_LogicalElem
entRef [] 

List of elements to add to the group -- order is 
maintained.  

NOTE: 

¶ If NULL, the group will be empty. 

¶ Type of elements must be StorageVolume. 

Persistent 

IN, 

NULL allowed, 

Ignored 

Boolean  

DeleteOnEmptyEleme
nt 

IN, 

NULL allowed 
Boolean 

Whether to delete the group when the last element is 
removed from the group. 
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Parameter name Qualifier Type Description/note 

DeleteOnUnassociated 

IN, 

NULL allowed, 

Ignored 

Boolean  

ServiceAccessPoint 

IN, 

NULL allowed, 

Ignored 

CIM_ServiceAcce
ssPointRef 

 

ReplicationGroup OUT 
CIM_ReplicationG
roupRef 

Reference to the created group. 

ReplicationSettingData 

IN, 

Embedded, 

NULL allowed 

CIM_ReplicationS
ettingDataRef 

Provides additional replication settings for the method. 

NOTE: 

¶ Only óDescriptionô is relevant in the current 

implementation. 

¶ Return Results 

Table 40 - Possible return code of ReplicationService.CreateGroup 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ Type of StorageElement in Members is not type of StorageVolume. 

6 Uint32 

In Use 

¶ One or more elements in Members are not a standalone-LUN. (Client cannot add 

LUNs already in group into a new group. Client can only  add a standalone-LUN into 

a group) 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ReplicationService.DeleteGroup 

¶ Description 
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This method allows the client to delete a consistency replication group. 

¶ Parameters 

Table 41 - Signature and Parameters of ReplicationService.DeleteGroup 

Parameter name Qualifier Type Description/note 

ReplicationGroup 
IN,  

Mandatory 

CIM_ReplicationG
roupRef 

Reference to the replication group to be deleted. 

ServiceAccessPoint 

IN, 

NULL allowed, 

Ignored 

CIM_ServiceAcce
ssPointRef 

 

RemoveElements 
IN, 

NULL allowed 
Boolean If true, delete the group even if it is not empty. 

ReplicationSettingData 

IN, 

Embedded, 

NULL allowed, 

Ignored 

CIM_ReplicationS
ettingDataRef 

 

¶ Return Results 

Table 42 - Possible return code of ReplicationService.DeleteGroup 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ ReplicationGroup is not empty but RemoveElements is not set to true explicitly. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ReplicationService.AddMembers 

¶ Description 

This method allows the client to add members to an existing consistency replication group. 
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¶ Parameters 

Table 43 - Signature and Parameters of ReplicationService.AddMembers 

Parameter name Qualifier Type Description/note 

Members 
IN, 

Mandatory 

CIM_LogicalElem
entRef [] 

List of elements to be added to the group in the order 
supplied. 

ReplicationGroup 
IN,  

Mandatory 

CIM_ReplicationG
roupRef 

Reference to the replication group where the members 
to be added. 

ServiceAccessPoint 

IN, 

NULL allowed, 

Ignored 

CIM_ServiceAcce
ssPointRef 

 

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded, 

Ignored 

CIM_ReplicationS
ettingDataRef 

 

¶ Return Results 

Table 44 - Possible return code of ReplicationService.AddMembers 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ One or more elements in Members are not in type of StorageVolume. 

¶ One or more elements in Members are not standalone-LUN. (Client cannot add 

LUNs already in group into a new group. Only standalone-LUN can be added into a 

group). 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ReplicationService.RemoveMembers 

¶ Description 
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This method allows the client to remove members from an existing consistency replication group. 

¶ Parameters 

Table 45 - Signature and Parameters of ReplicationService.RemoveMembers 

Parameter name Qualifier Type Description/note 

Members 
IN, 

Mandatory 

CIM_LogicalElem
entRef [] 

List of elements to be removed from the group. 

DeleteOnEmptyEleme
nt 

IN, 

NULL allowed 
Boolean 

If true and removal of the members causes the group to 
become empty, the group will be deleted. 

ReplicationGroup 
IN,  

Mandatory 

CIM_ReplicationG
roupRef 

Reference to the replication group where the members 
are to be removed. 

ServiceAccessPoint 

IN, 

NULL allowed, 

Ignored 

CIM_ServiceAcce
ssPointRef 

 

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded, 

Ignored 

CIM_ReplicationS
ettingDataRef 

 

¶ Return Results 

Table 46 - Possible return code of ReplicationService.RemoveMembers 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ One or more elements in Members are not in type of StorageVolume. 

¶ One or more elements in Members donôt belong to the group. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 
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Extrinsic Methods on Replication Management 

Method: ReplicationService.GetPeerSystems 

¶ Description 

This method allows the client get all of the peer systems for replication. 

¶ Parameters 

Table 47 - Signature and Parameters of ReplicationService.GetPeerSystems 

Parameter name Qualifier Type Description/note 

Options 
IN, 

NULL allowed 
uint16 

Specifies which peer systems to return: all known 
systems or those are currently reachable. 

 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

NOTE: 

¶ Since the method is supported in synchronous 

mode, the output of this parameter will be NULL. 

Systems OUT 
CIM_ComputerSy
stem [] 

Reference to the list of peer ComputerSystems. 

 

¶ Return Results 

Table 48 - Possible return code of ReplicationService.GetPeerSystems 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

Method: ReplicationService.GetServiceAccessPoints 

¶ Description 

This method allows the client get all ServiceAccessPoints of a peer system. 

¶ Parameters 

Table 49 - Signature and Parameters of ReplicationService.GetServiceAccessPoints 

Parameter name Qualifier Type Description/note 

System 
IN, 

Mandatory 

CIM_ComputerSy
stemRef 

Specifies the peer system. 
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Parameter name Qualifier Type Description/note 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

NOTE: 

¶ Since the method is supported in synchronous 

mode, the output of this parameter will be NULL. 

ServiceAccessPoints OUT 
CIM_ServiceAcce
ssPointRef [] 

Reference to the list of ServiceAccessPoints for the 
supplied system. 

¶ Return Results 

Table 50 - Possible return code of ReplicationService.GetServiceAccessPoints 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ System is not valid. 

Method: ReplicationService.GetReplicationRelationshi pInstances 

¶ Description 

This method allows the client get all of the synchronization relationships known to the processing 
replication service. 

¶ Parameters 

Table 51 - Signature and Parameters of ReplicationService.GetReplicationRelationshipInstances 

Parameter name Qualifier Type Description/note 

Type 
IN, 

NULL allowed 
uint16 

This parameter specifies the type of synchronization 
relationships, StorageSynchronized or 
GroupSynchronized 

SyncType 
IN, 

NULL allowed 
uint16 

This parameter specifies the desired synchronization 
type. 

Mode 
IN, 

NULL allowed 
uint16 

This parameter specifies the desired synchronization 
mode,  

Locality 
IN, 

NULL allowed 
uint16 This parameter specifies the desired locality. 
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Parameter name Qualifier Type Description/note 

CopyState 
IN, 

NULL allowed 
uint16 

This parameter specifies whether only to retrieve 
synchronization relationships that are currently in this 
CopyState. 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

NOTE: 

¶ Since the method is supported in synchronous 

mode, the output of this parameter will be NULL. 

Synchronizations 
OUT, 

Embedded 

CIM_ServiceAcce
ssPointRef [] 

Reference to the list of Synchronizations found. 

¶ Return Results 

Table 52 - Possible return code of ReplicationService.GetReplicationRelationshipInstances 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

Method: ReplicationService.GetReplicationRelationship s 

¶ Description 

This method allows the client get all of the synchronization relationships known to the processing 
replication service. 

¶ Parameters 

Table 53 - Signature and Parameters of ReplicationService.GetReplicationRelationships 

Parameter name Qualifier Type Description/note 

Type 
IN, 

NULL allowed 
uint16 

This parameter specifies the type of synchronization 
relationships, StorageSynchronized or 
GroupSynchronized 

SyncType 
IN, 

NULL allowed 
uint16 

This parameter specifies the desired synchronization 
type. 

Mode 
IN, 

NULL allowed 
uint16 

This parameter specifies the desired synchronization 
mode,  

Locality 
IN, 

NULL allowed 
uint16 This parameter specifies the desired locality. 
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Parameter name Qualifier Type Description/note 

CopyState 
IN, 

NULL allowed 
uint16 

This parameter specifies whether only to retrieve 
synchronization relationships that are currently in this 
CopyState. 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

NOTE: 

¶ Since the method is supported in synchronous 

mode, the output of this parameter will be NULL. 

Synchronizations OUT 
CIM_ServiceAcce
ssPointRef [] 

Reference to the list of Synchronizations found. 

¶ Return Results 

Table 54 - Possible return code of ReplicationService.GetReplicationRelationships 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

Method: ReplicationService.GetAvailableTargetElements  

¶ Description 

This method allows the client get all of the candidate target elements for the supplied source element. 

¶ Parameters 

Table 55 - Signature and Parameters of ReplicationService.GetAvailableTargetElements 

Parameter name Qualifier Type Description/note 

SourceElement 
IN, 

Mandatory 

CIM_LogicalElem
entRef 

The source storage object. 

NOTE: 

¶ It must be a StorageVolume. 

SyncType 
IN, 

Mandatory 
uint16 

This parameter specifies the type of copy. 

NOTE: 

¶ It must be set to ó6: Mirrorô. 

Mode 
IN, 

NULL allowed 
uint16 

This parameter specifies the synchronization mode,  

NOTE: 

¶ If provided, it must be set to ó3: Asynchronousô. 
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Parameter name Qualifier Type Description/note 

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded, 

Ignored 

uint16  

TargetAccessPoint 
IN, 

NULL allowed 

CIM_ServiceAcce
ssPointRef 

 

TargetSettingGoal 

IN, 

NULL allowed, 

Ignored 

CIM_SettingData
Ref 

 

TargetPools 

IN, 

NULL allowed, 

Ignored 

CIM_ResourcePo
olRef 

 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

NOTE: 

¶ Since the method is supported in synchronous 

mode, the output of this parameter will be NULL. 

Candidates OUT 
CIM_LogicalElem
entRef [] 

Reference to the List of of the candidate target 
elements. 

¶ Return Results 

Table 56 - Possible return code of ReplicationService.GetAvailableTargetElements 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 Invalid Parameter. 

Method: ReplicationService.CreateElementReplica 

¶ Description 

This method allows the client to start a job to create a new storage object which is a replica of the 
specified source storage object (SourceElement). 

¶ Parameters 

Table 57 - Signature and Parameters of ReplicationServiceLeaf.CreateElementReplica 
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Parameter name Qualifier Type Description/note 

ElementName 
IN, 

NULL allowed 
string 

An end user relevant name for the replica being 
created. 

NOTE: 

¶ If the client creates a replica but does not provide 

an ElementName, a system default name like 

ñLUNSNAP_<creation time>ò will be used. 

SyncType 
IN, 

Mandatory 
Boolean 

Type of copy that will be made. 

NOTE: 

¶ SyncType must be set to ô6: Mirrorô or ó7: 

Snapshotô. 

Mode 
IN,  

NULL allowed 
uint16 

Whether the target elements will be updated 
synchronously or asynchronously. 

NOTE: 

¶ If SyncType is set to ó7: Snapshotô, Mode should be 

set to NULL or ó3: Asynchronousô. 

¶ If SyncType is set to ó6: Mirrorô, Mode should be set 

to ó2: Synchronousô or ó3: Asynchronousô. 

SourceElement 
IN, 

Mandatory 

CIM_LogicalElem
entRef 

Reference to the source storage element to be 
replicated. 

NOTE: 

¶ Type of SourceElement must be reference of 

StorageVolume. 

SourceAccessPoint 

IN, 

NULL allowed, 

Ignored 

CIM_ServiceAcce
ssPointRef 

 

TargetElement 

IN, 

OUT, 

NULL allowed 

CIM_LogicalElem
entRef 

Reference to the created target storage element (the 
replica). 

NOTE: 

¶ If SyncType is set to ó6: Mirrorô, this parameter is 

mandatory as an input. 

¶ If SyncType is set to ó7: Snapshotô, this parameter 

is ignored as an input. 

¶ Since the method is supported in asynchronous 

mode, the output of this parameter will be NULL. 

¶ Use Job and AffectedJobElement association to 

check the result. 
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Parameter name Qualifier Type Description/note 

TargetAccessPoint 
IN, 

NULL allowed 

CIM_ServiceAcce
ssPointRef 

Reference to target access point information.  

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded 

CIM_ReplicationS
ettingDataRef 

Setting data for the given SyncType. 

NOTE: 

¶ Client is only supported to set 

óDeltaUpdateIntervalôfor mirror replication. 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

Synchronization OUT 
CIM_Synchronize
dRef 

Reference to the created association between the 
source and the target element. 

NOTE: 

¶ Since the method is supported in asynchronous 

mode, the output of this parameter will be NULL. 

¶ The association will be formed only after the job is 

completed. 

TargetSettingGoal 

IN, 

NULL allowed, 

Ignored 

CIM_SettingData
Ref 

 

TargetPool 

IN, 

NULL allowed, 

Ignored 

CIM_ResourcePo
olRef 

 

WaitForCopyState 

IN, 

NULL allowed, 

Ignored 

uint16  

¶ Return Results 

Table 58 - Possible return code of ReplicationService.CreateElementReplica 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ ElementName is already used by other replica. 
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Return code Type Description 

¶ SyncType is not supported. 

¶ Mode is not supported. 

¶ SourceElement is not valid. 

¶ TargetAccessPoint is not valid. 

¶ ReplicationSettingData is not valid. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ReplicationService.CreateGroupReplica 

This method allows the client to start a job to create a new group of storage objects which are replicas of 
the specified source storage or a group of source storage objects (SourceElement). 

¶ Parameters 

Table 59 - Signature and Parameters of ReplicationService.CreateGroupReplica 

Parameter name Qualifier Type Description/note 

RelationshipName 
IN, 

NULL allowed 
string 

An end user relevant name for the replica being 
created. 

NOTE: 

¶ If the client creates a replica but does not provide a 

RelationshipName, a system default name like 

ñSNAPGROUP_<creation time>ò will be used. 

SyncType 
IN, 

Mandatory 
Boolean 

Type of copy that will be made. 

NOTE: 

¶ SyncType must be set to ô6: Mirrorô or ó7: 

Snapshotô. 

Mode 
IN,  

NULL allowed 
uint16 

Whether the target elements will be updated 
synchronously or asynchronously. 

NOTE: 

¶  If SyncType is set to ó7: Snapshotô, Mode should 

be set to NULL or ó3: Asynchronousô. 

¶ If SyncType is set to ó6: Mirrorô, Mode should be set 

to ó2: Synchronousô or ó3: Asynchronousô. 
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Parameter name Qualifier Type Description/note 

SourceGroup 
IN, 

Mandatory 

CIM_ReplicationG
roupRef 

Reference to the group of source storage elements to 
be replicated. 

NOTE: 

¶ Type of SourceGroup must be reference of 

ReplicationGroup. 

SourceElement 

IN, 

NULL allowed, 

Ignored 

CIM_LogicalElem
entRef 

 

SourceAccessPoint 

IN, 

NULL allowed, 

Ignored 

CIM_ServiceAcce
ssPointRef 

 

TargetGroup OUT 
CIM_ReplicationG
roupRef 

Reference to the created group (the replicas). 

NOTE: 

¶ If SyncType is set to ó6: Mirrorô, this parameter is 

mandatory as an input. 

¶ If SyncType is set to ó7: Snapshotô, this parameter 

is ignored as an input. 

¶ Since the method is supported in asynchronous 

mode, the output of this parameter will be NULL. 

¶ Client should use Job and AffectedJobElement 

association to check the result. 

TargetElementCount 

IN, 

NULL allowed, 

Ignored 

CIM_LogicalElem
entRef 

 

TargetAccessPoint 
IN, 

NULL allowed 

CIM_ServiceAcce
ssPointRef 

Reference to target access point information. 

Consistency 

IN, 

NULL allowed, 

Ignored 

uint16  

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded 

CIM_ReplicationS
ettingDataRef 

Setting data for the given SyncType. 

NOTE: 

¶ For snapshot, client is only supported to set 

óElementNameô. This will be name of the snap 

group. 

¶ For mirror replication, client is only supported to set 
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Parameter name Qualifier Type Description/note 

óDeltaUpdateIntervalô. 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

Synchronization OUT 
CIM_Synchronize
dRef 

Reference to the created association between the 
source and the target group. 

NOTE: 

¶ Since the method is supported in asynchronous 

mode, the output of this parameter will be NULL. 

¶ The association will be formed only after the job is 

completed. 

TargetSettingGoal 

IN, 

NULL allowed, 

Ignored 

CIM_SettingData
Ref 

 

TargetPool 

IN, 

NULL allowed, 

Ignored 

CIM_ResourcePo
olRef 

 

WaitForCopyState 

IN, 

NULL allowed, 

Ignored 

uint16  

¶ Return Results 

Table 60 - Possible return code of ReplicationService.CreateGroupReplica 

Return code Type Description 

4096 uint32 
Method parameters checked, job started. 

All input parameters are valid, no error or exception occurs when starting the job. 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ RelationshipName is already used by other replica. 

¶ SyncType is not supported. 

¶ Mode is not supported. 

¶ SourceGroup is not valid. 
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Return code Type Description 

¶ TargetAccessPoint is not valid. 

¶ ReplicationSettingData is not valid. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ReplicationService.ModifyReplicaSynchronization  

¶ Description 

This method allows the client to start a job to modify the synchronization association between two storage 
objects or replication groups. 

¶ Parameters 

Table 61 - Signature and Parameters of ReplicationService.ModifyReplicaSynchronization 

Parameter name Qualifier Type Description/note 

Operation 
IN,  

Mandatory 
Uint16 

Type of modification to be made to the replica. 

 

Synchronization 
IN, 

Mandatory 

CIM_StorageSync
hronizedRef 

Reference to the StorageSynchronized association 
describing the storage source/replica relationship. 

 

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded, 

Ignored 

CIM_ReplicationS
ettingDataRef 

 

SyncPair 

IN, 

NULL allowed, 

Ignored 

CIM_StorageSync
hronizedRef [] 

 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

SettingsState OUT 
CIM_SettingsDefi
neStateRef 

Reference to the association between the source 
element and an instance of SynchronizationAspect. 

NOTE: 

¶ Output of this parameter will be NULL. 
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Parameter name Qualifier Type Description/note 

Force 

IN, 

NULL allowed, 

Ignored 

boolean  

WaitForCopyState 

IN, 

NULL allowed, 

Ignored 

uint16  

¶ Return Results 

Table 62 - Possible return code of ReplicationService.ModifyReplicaSynchronization 

Return code Type Description 

4096 uint32 
Method parameters checked, job started. 

All input parameters are valid, no error or exception occurs when starting the job. 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ Operation is not supported. 

¶ Synchronization type is not valid. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ReplicationService.CreateSynchronizationAspect 

¶ Description 

This method allows the client to start a job to create a new point-in-time representation (unpromoted 
snapshot) of a source element. 

¶ Parameters 

Table 63 - Signature and Parameters of ReplicationService.CreateSynchronizationAspect 

Parameter name Qualifier Type Description/note 

Name 
IN, 

Mandatory 
string 

An end user relevant name for the replica being 
created. 

NOTE: 
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Parameter name Qualifier Type Description/note 

¶ If the client creates a replica but does not provide 

an ElementName, a system default name like 

ñLUNSNAP_<creation time>ò or 

ñSNAPGROUP_<creation time>ò will be used 

SyncType 
IN, 

Mandatory 
uint16 

This parameter specifies the type of copy. 

NOTE: 

¶ It must be set to ó7: Snapshotô. 

Mode 
IN, 

NULL allowed 
uint16 

This parameter specifies the synchronization mode,  

NOTE: 

¶ If provided, it must be set to ó3: Asynchronousô. 

SourceGroup 
IN, 

NULL allowed 

CIM_ReplicationG
roupRef 

A group of source storage objects. 

SourceElement 
IN, 

NULL allowed 

CIM_LogicalElem
entRef 

The source storage object. 

SourceAccessPoint 

IN, 

NULL allowed, 

Ignored 

CIM_ServiceAcce
ssPointRef 

 

Consistency 

IN, 

NULL allowed, 

Ignored 

uint16  

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded, 

Ignored 

CIM_ReplicationS
ettingDataRef 

 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

SettingsState OUT 
CIM_SettingsDefi
neStateReeef 

Reference to the List of of the candidate target 
elements. 

NOTE: 

¶ Since the method is supported in asynchronous 

mode, the output of this parameter will be NULL 

¶ Return Results 

Table 64 - Possible return code of ReplicationService.CreateSynchronizationAspect 
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Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 Invalid Parameter. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ReplicationService.ModifySettingsDefineState 

¶ Description 

This method allows the client to start a job to modify the SettingsDefineState association between the 
storage objects and SynchronizationAspect. 

¶ Parameters 

Table 65 - Signature and Parameters of ReplicationService.ModifySettingsDefineState 

Parameter name Qualifier Type Description/note 

Operation 
IN,  

Mandatory 
Uint16 Type of modification to be made to the replica. 

SettingsState 
IN, 

Mandatory 

CIM_SettingsDefi
neStateRef 

Reference to the association between the source 
element and an instance of SynchronizationAspect. 

TargetElement 

IN, 

NULL allowed, 

Ignored 

CIM_LogicalElem
entRef 

 

TargetGroup 

IN, 

NULL allowed, 

Ignored 

CIM_ReplicationG
roupRef 

 

TargetElementCount 

IN, 

NULL allowed, 

Ignored 

uint64  

TargetAccessPoint 
IN, 

NULL allowed, 

CIM_ServiceAcce
ssPointRef 
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Parameter name Qualifier Type Description/note 

Ignored 

Synchronization OUT 
CIM_Synchronize
dRef 

The reference to the created replication association 
describing the elements/groups relationship. 

NOTE: 

¶ Output of this parameter will be NULL. 

ReplicationSettingData 

IN, 

NULL allowed, 

Embedded, 

Ignored 

CIM_ReplicationS
ettingDataRef 

 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

TargetSettingGoal 

IN, 

NULL allowed, 

Ignored 

CIM_SettingsDefi
neStateRef 

 

TargetPool 

IN, 

NULL allowed, 

Ignored 

CIM_ResourcePo
olRef 

 

WaitForCopyState 

IN, 

NULL allowed, 

Ignored 

uint16  

¶ Return Results 

Table 66 - Possible return code of ReplicationService.ModifySettingsDefineState 

Return code Type Description 

4096 uint32 
Method parameters checked, job started. 

All input parameters are valid, no error or exception occurs when starting the job. 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 Invalid Parameter 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  
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Return code Type Description 

¶ Any of the input references cannot be found in the system. 

Extrinsic Methods on ReplicationServiceCapabilities 

Method: ReplicationServiceCapabilities.ConvertReplicationTy peToSyncType 

¶ Description 

This method is used to translate ReplicationType to the corresponding SyncType, Mode, Local/Remote. 

¶ Parameters 

Table 67 - Signature and Parameters of 
ReplicationServiceCapabilities.ConvertReplicationTypeToSyncType 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 Value representing the ReplicationType. 

SyncType OUT uint16 SyncType describes the type of copy. 

Mode OUT uint16 
Mode describes whether the target elements will 

be updated synchronously or asynchronously. 

LocalOrRemote OUT uint16 Copy to local or remote replica. 

¶ Return Results 

Table 68 - Possible return code of 
ReplicationServiceCapabilities.ConvertReplicationTypeToSyncType 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 

Method: ReplicationServiceCapabilities.ConvertSyncTypeToReplicationType 

¶ Description 

This method is used to accept the supplied information and return the corresponding ReplicationType, 
which can be passed to other methods to get the additional capabilities. 

¶ Parameters 

Table 69 - Signature and Parameters of 
ReplicationServiceCapabilities.ConvertSyncTypeToReplicationType 

Parameter name Qualifier Type Description/note 
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Parameter name Qualifier Type Description/note 

SyncType 
IN, 

Mandatory 
uint16 SyncType describes the type of copy. 

Mode 
IN, 

Mandatory 
uint16 

Mode describes whether the target elements will 

be updated synchronously or asynchronously. 

LocalOrRemote 
IN, 

Mandatory 
uint16 Copy to local or remote replica. 

SupportedReplicationT
ypes 

OUT uint16 
Value representing the supported 

ReplicationType. 

¶ Return Results 

Table 70 - Possible return code of 
ReplicationServiceCapabilities.ConvertSyncTypeToReplicationType 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 

Method: ReplicationServiceCapabilities.GetDefaultConsistency 

¶ Description 

This method is used to return the default Consistency value for a given ReplicationType. 

¶ Parameters 

Table 71 - Signature and Parameters of ReplicationServiceCapabilities.GetDefaultConsistency 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 

Value representing the supported 

ReplicationType. 

DefaultConsistency OUT uint16 Default consistency value. 

¶ Return Results 

Table 72 - Possible return code of ReplicationServiceCapabilities.GetDefaultConsistency 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 
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Method: ReplicationServiceCapabilities.GetDefaultGroupPersistency 

¶ Description 

This method is used to return the default Persistency for a newly created group. 

¶ Parameters 

Table 73 - Signature and Parameters of 
ReplicationServiceCapabilities.GetDefaultGroupPersistency 

Parameter name Qualifier Type Description/note 

DefaultGroupPersisten
cy 

OUT uint16 Default group persistency value. 

¶ Return Results 

Table 74 - Possible return code of ReplicationServiceCapabilities.GetDefaultGroupPersistency 

Return code Type Description 

0 uint32 Method completed OK 

Method: ReplicationServiceCapabilities.GetSupportedConsistency 

¶ Description 

This method is used to return the supported Consistency for a given ReplicationType. 

¶ Parameters 

Table 75 - Signature and Parameters of ReplicationServiceCapabilities.GetSupportedConsistency 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 Value representing the ReplicationType. 

SupportedConsistency OUT uint16 [] Array of supported consistency values. 

¶ Return Results 

Table 76 - Possible return code of ReplicationServiceCapabilities.GetSupportedConsistency 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 

Method: ReplicationServiceCapabilities.GetSupportedCopyStates 

¶ Description 
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For a given ReplicationType, this method is used to return supported CopyStates and a parallel array to 
indicate for a given CopyState whether the target element is host accessible or not. 

¶ Parameters 

Table 77 - Signature and Parameters of ReplicationServiceCapabilities.GetSupportedCopyStates 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 Value representing the ReplicationType. 

SupportedCopyStates OUT uint16 [] Array of supported copy state values. 

HostAccessible OUT boolean [] 

Parallel array to SupportedCopyStates[] to 

indicate whether in that CopyState the target 

element is host accessible or not. 

¶ Return Results 

Table 78 - Possible return code of ReplicationServiceCapabilities.GetSupportedCopyStates 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 

Method: ReplicationServiceCapabilities.GetSupportedFeatures 

¶ Description 

For a given ReplicationType, this method is used to return supported features. 

¶ Parameters 

Table 79 - Signature and Parameters of ReplicationServiceCapabilities.GetSupportedFeatures 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 Value representing the ReplicationType. 

Features OUT uint16 [] Array of supported Features. 

¶ Return Results 

Table 80 - Possible return code of ReplicationServiceCapabilities.GetSupportedFeatures 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 
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Method: ReplicationServiceCapabilities.GetSupportedGroupCopyStates 

¶ Description 

For a given ReplicationType, this method is used to return supported replication group CopyStates. 

¶ Parameters 

Table 81 - Signature and Parameters of 
ReplicationServiceCapabilities.GetSupportedGroupCopyStates 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 Value representing the ReplicationType. 

SupportedCopyStates OUT uint16 [] Array of supported copy state values. 

¶ Return Results 

Table 82 - Possible return code of ReplicationServiceCapabilities.GetSupportedGroupCopyStates 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 

Method: ReplicationServiceCapabilities.GetSupportedGroupFeatures 

¶ Description 

For a given ReplicationType, this method is used to return supported group features. 

¶ Parameters 

Table 83 - Signature and Parameters of 
ReplicationServiceCapabilities.GetSupportedGroupFeatures 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 Value representing the ReplicationType. 

GroupFeatures OUT uint16 [] Array of supported group features. 

¶ Return Results 

Table 84 - Possible return code of ReplicationServiceCapabilities.GetSupportedGroupFeatures 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 
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Method: ReplicationServiceCapabilities.GetSupportedOperations  

¶ Description 

For a given ReplicationType, this method is used to return supported Operations on a 
GroupSynchronized association that can be supplied to the ModifyReplicaSynchronization method. 

¶ Parameters 

Table 85 - Signature and Parameters of ReplicationServiceCapabilities.GetSupportedOperations 

Parameter name Qualifier Type Description/note 

ReplicationType 
IN, 

Mandatory 
uint16 Value representing the ReplicationType. 

SupportedOperations OUT uint16 [] Array of supported operation values. 

¶ Return Results 

Table 86 - Possible return code of ReplicationServiceCapabilities.GetSupportedOperations 

Return code Type Description 

0 uint32 Method completed OK 

5 uint32 Invalid Parameter 

Client considerations 

Model Specification 

¶ Supported Key Features  

Snapshot and Mirror types are supported. Clone is not supported. 

Both Local and Remote replication are supported. 

Only StorageVolume (Thinly & Non-Thinly Provisioned) replication is supported. 

Both Individual and Group element replication are supported. 

For Snapshot, only Local-Async type is supported. 

For Mirror, supported replication types are Local-Async, Remote-Async and Remote-Sync. 

Consistency Management is supported. 

 

 

Use case: Disvocer Replication Services Capabilities 

This use case describes how to discover capabilities of replication services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 
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2. From CIM_ReplicationService, traverse CIM_ElementCapabilities to CIM_ReplicationServiceCapabilies to 

obtain replication service capabilities. 

3. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_StorageConfigurationService to locate hosted storage configuration service. 

4. From CIM_StorageConfigurationService, traverse CIM_ElementCapabilities to 

CIM_StorageReplicationCapabilities to obtain replication capabilities. 

5. Examine all capabilities obtained to learn system replication capabilities.  

Use case: Create Promoted Snapshot of Standalone-LUN 

This use case describes how to create a standalone-LUN snapshot and make the snapshot promoted via 
Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.CreateElementReplica() to create a Standalone-LUN snapshot and 

make it promoted, by passing following parameters: 

ElementName ς User defined name for the snapshot. 

SyncType ς Type of the copy to be made; it should be set to 7 (Snapshot). 

SourceElement ς Reference of the source volume. 

3. Pull status of the Job output from the method to check status of the replication process. 

Use case: Delete Promoted Snapshot of Standalone-LUN 

This use case describes how to delete a promoted snapshot of a standalone-LUN via Replication 
Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to delete a promoted snapshot of 

a Standalone-LUN, by passing following parameters: 

Operation ς Modify operation; it should be set to 19 (Return to ResourcePool). 

Synchronization ς Reference of the StorageSynchronized associating the replica (promoted volume 

snapshot) to be deleted and the source object (StorageVolume). 

3. Pull status of the Job output from the method to check status of the deletion process. 

Use case: Demote Promoted Snapshot of Standalone-LUN 

This use case describes how to demote a promoted snapshot of a standalone-LUN via Replication 
Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to delete a promoted snapshot of 

a Standalone-LUN, by passing following parameters: 

Operation ς Modify operation; it should be set to 9 (Dissovle). 
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Synchronization ς Reference of the StorageSynchronized associating the replica (promoted volume 

snapshot) to be deleted and the source object (StorageVolume). 

3. Pull status of the Job output from the method to check status of the demotion process. 

Use case: Create SynchronizationAspect of Storage Element 

This use case describes how to create a SynchronizationAspect (a non-promoted snapshot) of a 
standalone-LUN or a promoted LUN snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.CreateSynchronizationAspect() to create a non-promoted 

snapshot of a storage element (a volume or a promoted volume snapshot), by passing following 

parameters: 

Name ς User defined name for the snapshot. 

SyncType ς Type of the copy to be made; it should be set to 7 (Snapshot). 

SourceElement ς Reference of the source volume or promoted volume snapshot. 

3. Pull status of the Job output from the method to check status of the replication process. 

Use case: Delete SynchronizationAspect of Storage Element 

This use case describes how to delete a SynchronizationAspect (a non-promoted snapshot) of a 
standalone-LUN or a promoted LUN snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifySettingsDefineState() to delete a non-promoted snapshot 

of a Standalone-LUN or a promoted LUN snapshot, by passing following parameters: 

Operation ς Modify operation; it should be set to 4 (Delete). 

SettingsState ς Reference of the SettingsDefineState associating the SettingData (non-promoted 

snapshot) to be deleted and the ManagedElement (StorageVolume or promoted volume snapshot). 

3. Pull status of the Job output from the method to check status of the deletion process. 

Use case: Restore Storage Element from SynchronizationAspect  

This use case describes how to restore a standalone-LUN or a promoted volume snapshot from non-
promoted snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifySettingsDefineState() to restore a Standalone-LUN or s 

promoted volume snapshot from non-promoted snapshot, by passing following parameters: 

Operation ς Modify operation; it should be set to 7 (Restore). 
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SettingsState ς Reference of the SettingsDefineState associating the ManagedElement (StorageVolume or 

promoted volume snapshot) to be restored and the SettingData (non-promoted snapshot) from which the 

restoration is applied. 

3. Pull status of the Job output from the method to check status of the restoration process. 

Use case: Promote Non-Promoted Snapshot of Storage Element 

This use case describes how to promote a non-promoted snapshot of a standalone-LUN or a promoted 
volume snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifySettingsDefineState() to promote a non-promoted 

snapshot of a Standalone-LUN or a promoted volume snapshot, by passing following parameters: 

Operation ς Modify operation; it should be set to 5 (Copy To Target). 

SettingsState ς Reference of the SettingsDefineState associating the ManagedElement (StorageVolume or 

promoted volume snapshot) and the SettingData (non-promoted snapshot). 

3. Pull status of the Job output from the method to check status of the restoration process. 

Use case: Create Replication Group 

This use case describes how to create a consistency replication group. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.CreateGroup() to create a consistency replication group.  

Use case: Delete Replication Group 

This use case describes how to delete a consistency replication group. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.DeleteGroup() to create a consistency replication group, by 

passing following parameters: 

ReplicationGroup ς Reference of the group to be deleted. 

RemoveElement ς If set to TRUE, all elements are removed out of the group and the empty group will be 

deleted at the same time. 

Use case: Add LUN to a Replication Group 

This use case describes how to add LUNs to a consistency replication group. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.AddMembers() to add LUNs into consistency replication group, by 

passing following parameters: 
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Members ς List of references of the LUNs to be added into the group. 

ReplicationGroup ς Reference of the group where the LUNs to be added into. 

Use case: Remove LUN from Replication Group 
This use case describes how to remove LUNs from a consistency replication group. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.RemoveMembers() to remove LUNs from consistency replication 

group, by passing following parameters: 

Members ς List of references of the LUNs to be removed from the group. 

ReplicationGroup ς Reference of the group where the LUNs to be removed from. 

DeleteOnEmptyElement ς If set to TRUE, the group will be deleted when it is empty after removing LUNs 

from it. 

Use case: Create Promoted Snapshot of Replication Group 

This use case describes how to create a LUN group snapshot and make the snapshot promoted via 
Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.CreateGroupReplica() to create a group snapshot and make it 

promoted, by passing following parameters: 

RelationshipName ς User defined name for the group snapshot. 

SyncType ς Type of the copy to be made; it should be set to 7 (Snapshot). 

SourceGroup ς Reference of the source ReplicationGroup. 

3. Pull status of the Job output from the method to check status of the replication process. 

Use case: Delete Promoted Snapshot of Replication Group 

This use case describes how to delete a promoted snapshot of a LUN group via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to delete a promoted group 

snapshot, by passing following parameters: 

Operation ς Modify operation; it should be set to 19 (Return to ResourcePool). 

Synchronization ς Reference of the GroupSynchronized associating the replica (promoted group snapshot) 

to be deleted and the source group (ReplicationGroup). 

3. Pull status of the Job output from the method to check status of the deletion process. 
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Use case: Demote Promoted Snapshot of Replication Group 

This use case describes how to demote a promoted snapshot of a ReplicationGroup via Replication 
Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to delete a promoted snapshot of 

a LUN group, by passing following parameters: 

Operation ς Modify operation; it should be set to 9 (Dissovle). 

Synchronization ς Reference of the StorageSynchronized associating the replica (promoted group 

snapshot) to be deleted and the source group (ReplicationGroup). 

3. Pull status of the Job output from the method to check status of the demotion process. 

Use case: Create SynchronizationAspect of Storage Group 

This use case describes how to create a SynchronizationAspect (a non-promoted snapshot) of of a LUN 
group or a promoted LUN group snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.CreateSynchronizationAspect() to create a non-promoted 

snapshot of a storage group (a LUN group or a promoted group snapshot), by passing following 

parameters: 

Name ς User defined name for the snapshot. 

SyncType ς Type of the copy to be made; it should be set to 7 (Snapshot). 

SourceGroup ς Reference of the source group or promoted group snapshot. 

3. Pull status of the Job output from the method to check status of the replication process. 

 

Use case: Delete SynchronizationAspect of Storage Group 

This use case describes how to delete a SynchronizationAspect (a non-promoted snapshot) of a LUN 
group or a promoted LUN group snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifySettingsDefineState() to delete a non-promoted snapshot 

of a storage group, by passing following parameters: 

Operation ς Modify operation; it should be set to 4 (Delete). 

SettingsState ς Reference of the SettingsDefineState associating the SettingData (non-promoted 

snapshot) to be deleted and the ManagedElement (LUN group or promoted group snapshot). 

3. Pull status of the Job output from the method to check status of the deletion process. 
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Use case: Restore Storage Group from SynchronizationAspect 

This use case describes how to restore a LUN group or a promoted group snapshot from non-promoted 
snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifySettingsDefineState() to restore a storage group from a 

non-promoted group snapshot, by passing following parameters: 

Operation ς Modify operation; it should be set to 7 (Restore). 

SettingsState ς Reference of the SettingsDefineState associating the ManagedElement (LUN group or 

promoted group snapshot) to be restored and the SettingData (non-promoted group snapshot) from 

which the restoration is applied. 

3. Pull status of the Job output from the method to check status of the restoration process. 

Use case: Promote Non-Promoted Snapshot of Storage Group 

This use case describes how to promote a non-promoted snapshot of a LUN group or a promoted group 
snapshot via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifySettingsDefineState() to promote a non-promoted 

snapshot of a LUN group or a promoted group snapshot, by passing following parameters: 

Operation ς Modify operation; it should be set to 5 (Copy To Target). 

SettingsState ς Reference of the SettingsDefineState associating the ManagedElement (LUN group or 

promoted group snapshot) and the SettingData (non-promoted group snapshot). 

3. Pull status of the Job output from the method to check status of the restoration process. 

Use case: Setup Standalone-LUN Mirror 

This use case describes how to setup LUN mirror via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.CreateElementReplica() to setup LUN mirror, by passing following 

parameters: 

SyncType ς Type of the copy to be made; it should be set to 6 (Mirror). 

SourceElement ς Reference of the source StorageVolume. 

TargetElement ς Reference of the target StorageVolume 

3. Pull status of the Job output from the method to check status of the replication process. 

Use case: Detach Standalone-LUN Mirror 

This use case describes how to Detach LUN mirror via Replication Services. 
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1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to detach LUN mirror, by passing 

following parameters: 

Operation ς Modify operation; it should be set to 8 (Detach). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source object. 

3. Pull status of the Job output from the method to check status of the detach process. 

Use case: Split Standalone-LUN Mirror 

This use case describes how to Split LUN mirror via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to split LUN mirror, by passing 

following parameters: 

Operation ς Modify operation; it should be set to 21 (Split). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source object. 

3. Pull status of the Job output from the method to check status of the split process. 

Use case: Resync Standalone-LUN Mirror after Split 

This use case describes how to Resync LUN mirror after Split via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to resync LUN mirror after split, 

by passing following parameters: 

Operation ς Modify operation; it should be set to 14 (Resync Replica). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source object. 

3. Pull status of the Job output from the method to check status of the resync process. 

Use case: Failover Standalone-LUN Mirror 

This use case describes how to Failover LUN mirror via Replication Services. 

1. From Taget Block Server (Top-level Array ComputerSystem hosting the target storage object in 

replication), traverse CIM_HostedService to CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to failover LUN mirror, by passing 

following parameters: 

Operation ς Modify operation; it should be set to 10 (Failover). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source object. 

3. Pull status of the Job output from the method to check status of the failover process. 
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Use case: Failback Standalone-LUN Mirror after Failover 

This use case describes how to Failback LUN mirror after Failover via Replication Services. 

1. From Taget Block Server (Top-level Array ComputerSystem hosting the target storage object in 

replication), traverse CIM_HostedService to CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to failback LUN mirror after 

failover, by passing following parameters: 

Operation ς Modify operation; it should be set to 11 (Failback). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source object. 

3. Pull status of the Job output from the method to check status of the failback process. 

Use case: Reverse Roles of Standalone-LUN Mirror 

This use case describes how to reverse roles of replication via Replication Services. 

If replication session is in OK state, Reverse Rolles should be initiated on source side then a Resync 
operation is required on destination side. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() reverse roles of LUN mirror, by 

passing following parameters: 

Operation ς Modify operation; it should be set to 20 (Reverse Roles). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source object. 

3. Pull status of the Job output from the method to check status of the reverse roles process. 

4. Resync the replication session on destination side. 

If replication session in FailOver state, Reverse Roles should be initiated on destination side. 

Use case: Setup Replication Group Mirror 

This use case describes how to setup LUNGroup mirror via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.CreateElementReplica() to setup LUNGroup mirror, by passing 

following parameters: 

SyncType ς Type of the copy to be made; it should be set to 6 (Mirror). 

SourceGroup ς Reference of the source ReplicationGroup. 

TargetGroup ς Reference of the target ReplicationGroup. 

3. Pull status of the Job output from the method to check status of the replication process. 

Use case: Detach Replication Group Mirror 

This use case describes how to Detach LUNGroup mirror via Replication Services. 
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1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to detach LUNGroup mirror, by 

passing following parameters: 

Operation ς Modify operation; it should be set to 8 (Detach). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source group. 

3. Pull status of the Job output from the method to check status of the detach process. 

Use case: Split Replication Group Mirror 

This use case describes how to Split LUNGroup mirror via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to split LUNGroup mirror, by 

passing following parameters: 

Operation ς Modify operation; it should be set to 21 (Split). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source group. 

3. Pull status of the Job output from the method to check status of the split process. 

Use case: Resync Replication Group Mirror after Split 

This use case describes how to Resync LUNGroup mirror after Split via Replication Services. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to resync LUNGroup mirror after 

split, by passing following parameters: 

Operation ς Modify operation; it should be set to 14 (Resync Replica). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source group. 

3. Pull status of the Job output from the method to check status of the resync process. 

Use case: Failover Replication Group Mirror 

This use case describes how to Failover LUNGroup mirror via Replication Services. 

1. From Taget Block Server (Top-level Array ComputerSystem hosting the target storage object in 

replication), traverse CIM_HostedService to CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to failover LUNGroup mirror, by 

passing following parameters: 

Operation ς Modify operation; it should be set to 10 (Failover). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source group. 

3. Pull status of the Job output from the method to check status of the failover process. 
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Use case: Failback Replication Group Mirror after Failover 

This use case describes how to Failback LUNGroup mirror after Failover via Replication Services. 

1. From Taget Block Server (Top-level Array ComputerSystem hosting the target storage object in 

replication), traverse CIM_HostedService to CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to failback LUNGroup mirror after 

failover, by passing following parameters: 

Operation ς Modify operation; it should be set to 11 (Failback). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source group. 

3. Pull status of the Job output from the method to check status of the failback process. 

Use case: Reverse Roles of Replication Group Mirror 

This use case describes how to reverse roles of replicarion after Failover via Replication Services. 

If replication session is in OK state, Reverse Rolles should be initiated on source side then a Resync 
operation is required on destination side. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedService to 

CIM_ReplicationService to locate hosted replication service. 

2. Invoke method CIM_ReplicationService.ModifyReplicaSynchronization() to reverse roles of LUNGroup 

mirror, by passing following parameters: 

Operation ς Modify operation; it should be set to 20 (Reverse Roles). 

Synchronization ς Reference of the StorageSynchronized associating the replica and the source group. 

3. Pull status of the Job output from the method to check status of the reverse roles process. 

4. Resync the replication session on destination side. 

If replication session in FailOver state, Reverse Roles should be initiated on destination side. 
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Masking and Mapping Subprofile 

Overview 

Masking and Mapping Subprofile provides an interface for the administrator to specify which initiators can 
access what volumes through which target ports. The effect is that the given volume is only visible to 
SCSI commands that originate from the specified initiators through specific sets of target ports. The ability 
to limit access is called LUN masking; the ability to specify the device address seen by particular initiators 
is called LUN mapping. 

Given a storage system with no LUN masking or mapping, all hosts/initiators see the same elements 
when they discover a storage system. In a storage system supporting LUN masking, logical units are 
masked (hidden) from SCSI initiators (Host Bus Adaptors) by default. The administrator uses the Masking 
and Mapping Subprofile to determine which logical units are visible (exposed) to specific initiators through 
which target ports. The LUN masking and mapping interfaces allow an administrator to customize the 
ñviewò of elements that are discovered. The effect is that the real storage system appears to be a number 
of subsets - each subset exposing a view customized for a particular set of initiators. 

The management model is built on these ñviewsò of a storage system - each view is a subset of 
components the administrator exposes to certain hosts - and the classes that model the authorization and 
access rights. 

The key concepts for masking and mapping are view and path. A ñviewò is a list of logical units exposed 
to a list of initiators through a list of target ports, modeled as SCSIProtocolController (SPC) with 
associated LogicalDevices, StorageHardwareIDs, and SCSIProtocolEndpoints. The logical devices have 
logical unit numbers and access permissions relative to the view, modeled as DeviceNumber and 
DeviceAccess properties of the ProtocolControllerForUnit association. A full ñpathò is a combination of 
one each logical unit, initiator port, and target port - the concept of path is independent from a CIM model, 
but a view expresses a combinations of paths that comply with SCSI rules. In essence, an SPC serves as 
a collection of paths - each initiator ID is granted access to each logical unit through each target port. 

Method of the Profile 

Extrinsic Methods on ControllerConfigurationService 

Method: ControllerConfigurationService.ExposePaths  

¶ Description 

This method allows client to expose a list of SCSI logical units (StorageVolume) to a list of initiators 
(StorageHardwareID) through a list of target ports (FCSCISProtocolEndpoint or iSCISProtocolEndpoint), 
through one or more SPCs (LunMaskingProtocolController). 

¶ Parameters 

Table 87 - Signature and Parameters of ControllerConfigurationService.ExposePaths 

Parameter name Qualifier Type Description/note 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the concrete job. 

NOTE: 

¶ Client should not use this output since this method 

is supported in synchronous mode. 
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Parameter name Qualifier Type Description/note 

LUNames 
IN, 

NULL allowed 
string [] Array of IDs of logical unit instances (StorageVolume). 

InitiatorPortIDs 
IN, 

NULL allowed 
string [] Array of IDs of initiator ports. 

TargetPortIDs 
IN, 

NULL allowed 
string [] Array of IDs of target ports. 

DeviceNumbers 
IN, 

NULL allowed 
string [] 

List of logical unit numbers to assign to the 
corresponding logical unit in the LUNames parameter. 

DeviceAccesses 
IN, 

NULL allowed 
uint16 [] 

List of permissions to assign to the corresponding 
logical unit in the LUNames parameter. 

NOTE: 

¶ Only support ó2: Read Writeô. 

ProtocolControllers 

IN, 

OUT, 

NULL allowed 

CIM_SCSIProtoco
lControllerRef [] 

Array of references to SCSIProtocolControllers (SPCs). 

¶ Parameter Constraints 

Table below shows valid use cases of ExposePaths supported and corresponding parameter 

constraints. 

Table 88 - ExposePaths Use Cases and Input Parameter Constraints  

Input 
Parameters / 
Use Cases 

LUNNames InitiatorPortIDs TargetPortIDs DeviceNumbers DeviceAccesses ProtocolControllers 

Create a new 
view 

(Create a new 
Host) 

See note 1 See note 1 
NULL 

See note 2 
See note 3 See note 4 NULL 

Add LUs to a 
view  

(Expose 
LUNs to Host) 

Mandatory NULL NULL See note 3 
Mandatory 

See note 4 

Should only contain 
one SPC reference. 

Add initiator 
port IDs to a 
view 

(Register 
Initiators to 
Host) 

NULL Mandatory NULL NULL NULL 
Should only contain 
one SPC reference. 
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Input 
Parameters / 
Use Cases 

LUNNames InitiatorPortIDs TargetPortIDs DeviceNumbers DeviceAccesses ProtocolControllers 

Add target 
port IDs to a 
view 

(Add Targets 
to Host) 

Not supported, See note 2 

1. Depends on values of SPCAllowNoLUs and SPCAllowNoInitiators  in ProtocolControllerMaskingCapabilities. 

2. TargetPortIDs shall be null and TargetPortIDs manipulation is not supported since 

ProtocolControllerMaskingCapabilities.PortsPerView is set to "All ports share same view". 

3. DeviceNumbers shall either be null or have same number of elements as LUNames since 

ProtocolControllerMaskingCapabilities.ClientSelectableDeviceNumbers is set to true. 

4. DeviceAccesses must have the same number of elements as LUNames. 

¶ Return Results 

Table 89 - Possible return code of ControllerConfigurationService.ExposePaths 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Create a new view with initiators already added into an existing view. 

¶ Add initiators to a view but initiators already added into an existing view. 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ Parameter combination conflicts with constraints (Refer to Parameters Constraints). 

4097 uint32 Invalid logical unit ID 

4098 uint32 Invalid initiator port ID 

4100 uint32 Invalid permission 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 
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Method: ControllerConfigurationService.HidePaths  

¶ Description 

This method allows the client to hide a list of SCSI logical units (StorageVolume) to a list of initiators 
(StorageHardwareID) on a SPC (LunMaskingProtocolController). 

¶ Parameters 

Table 90 - Signature and Parameters of ControllerConfigurationService.HidePaths 

Parameter name Qualifier Type Description/note 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the concrete job. 

NOTE: 

¶ Client should not use this output since this method 

is supported in synchronous mode. 

LUNames 
IN, 

NULL allowed 
string [] Array of IDs of logical unit instances (StorageVolume). 

InitiatorPortIDs 
IN, 

NULL allowed 
string [] Array of IDs of initiator ports. 

TargetPortIDs 
IN, 

NULL allowed 
string [] Array of IDs of target ports. 

ProtocolControllers 

IN, 

OUT, 

NULL allowed 

CIM_SCSIProtoco
lControllerRef [] 

Array of references to SCSIProtocolControllers (SPCs). 

¶ Parameter Constraints 

Table below shows valid use cases of HidePaths supported and corresponding parameter 

constraints. 

Table 91 - HidePaths Use Cases and Input Parameter Constraints  

Input Parameters / Use Cases LUNNames InitiatorPortIDs TargetPortIDs ProtocolControllers (on input) 

Remove LUs from a view 

(Detach LUNs from Host) 
Mandatory NULL NULL Mandatory 

Remove initiator IDs from a view 

(Unregister Initiators from Host) 
NULL Mandatory NULL Mandatory 

Remove target ports to a view 

(Remove Target from Host) 
Not Supported, See note 1 

Hide full paths from a view Not Supported 
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Input Parameters / Use Cases LUNNames InitiatorPortIDs TargetPortIDs ProtocolControllers (on input) 

1. TargetPortIDs manipulation is not supported since ProtocolControllerMaskingCapabilities.PortsPerView is set 

to "All ports share same view". 

¶ Return Results 

Table 92 - Possible return code of ControllerConfigurationService.HidePaths 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ Parameter combination conflicts with constraints (Refer to Parameter Constraints). 

4097 uint32 Invalid logical unit ID 

4098 uint32 Invalid initiator port ID 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: ControllerConfigurationService.DeleteProtocolController  

¶ Description 

This method allows the client to delete an instance of ProtocolController and all associations in which this 
ProtocolController is referenced. 

¶ Parameters 

Table 93 - Signature and Parameters of ControllerConfigurationService.DeleteProtocolController 

Parameter name Qualifier Type Description/note 

ProtocolController IN 
CIM_ProtocolC
ontrollerRef 

Reference to the ProtocolController to be deleted. 

DeleteChildrenProtocol
Controllers 

IN, 

NULL allowed, 

Ignored 

boolean  
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Parameter name Qualifier Type Description/note 

DeleteUnits 

IN, 

NULL allowed, 

Not Supported 

boolean 

NOTE: 

¶ Client should leave this parameter NULL or set it to 

FALSE. Current SMI-S Provider does not support 

delete LogicalDevice at the same time. 

¶ Return Results 

Table 94 - Possible return code of ControllerConfigurationService.DeleteProtocolController 

Return code Type Description 

0 uint32 Success 

4 uint32 

Failed: 

¶ Any error that occurs or exception thrown when calling the underlying component. 

5 uint32 

Invalid Parameter: 

¶ ProtocolController is invalid. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Extrinsic Methods on StorageHardwareIDManagementService 

None of extrinsic methods is supported on StorageHardwareIDManagementService. 

Extrinsic Methods on PrivilegeManagementService 

Noon of extrinsic methods is supported on PrivilegeManagementService. 

Client considerations 

Model Specification 

¶ Host Access Support 

Masking and Mapping (host access) configuration through SMI-S API can ONLY apply to 
standalone-LUN and LUN in LUN Group.  

¶ Target Port Manipulation 

Explicitly managing target port is NOT supported by SMI-S Provider. 

Target ports will be automatically connected to corresponding SPCs per paths reported by 
underlying components.  
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Use case: Create a New Host 

This use case describes how to create a new Host (SPC). 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_ControllerConfigurationService to locate hosted controller configuration service. 

2. Invoke method CIM_ControllerConfigurationService.ExposePaths() to create a new Host, by passing following 

parameters: 

(Refer to ExposePaths Parameter Constraints for detailed information.) 

3. Check output parameter ProtocolController to get the newly created Host. 

Use case: Register Initiators to a Host 

This use case describes how to register initiators to an existing host. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_ControllerConfigurationService to locate hosted controller configuration service. 

2. Invoke method CIM_ControllerConfigurationService.ExposePaths() to register Initiators to the Host, by 

ONLY passing following parameters: 

ProtocolControllers ς A one instance list containing the Host to which the Initiators are to be registered. 

InitiatorPortIDs ς ID list of Initiators to be registered.  

(Refer to ExposePaths Parameter Constraints for detailed information.) 

3. If succeed, new CIM_AssociatedPrevilege associations will be built between the Host and Initiators. 

Use case: Expose LUs to a Host 

This use case describes how to expose LUNs to an existing host. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_ControllerConfigurationService to locate hosted controller configuration service. 

2. Invoke method CIM_ControllerConfigurationService.ExposePaths() to expose LUNs (StorageVolume) to the 

Host, by passing following parameters: 

ProtocolControllers ς A one instance list containing the Host to which the LUNs are to be exposed. 

LUNames ς ID list of LUNs to be exposed.  

DeviceAccesses ς List of access privileges corresponding with LUNames. 

(Refer to ExposePaths Parameter Constraints for detailed information.) 

3. If succeed, CIM_ProtocolControllerForUnit associations will be built between the Host and LUNs. 

Use case: Unregister InitiatorPortIDs from a Host 

This use case describes how to unregister initiators from a host. 
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Use Case: Unregister Initiator from a Host

Get Host and Initiators
(User can also obtain these instance previously by other ways)

Get Array ComputerSystem
(Refer to case in Array Profile)

Get Array ComputerSystem

Traverse CIM_HostedService to 
CIM_ControllerConfigurationService

Travers CIM_ConcreteDependency 
to CIM_SCSIProtocolController

Filter the target SPC(Host)

Travers CIM_AssociatedPrivilege to 
CIM_StorageHardwareID

Filer out the Initiators to be 
unregistered

Invoke Method 
CIM_ControllerConfigurationService.HidePaths()

Input 
Parameters

Done

ProtocolControllers InitiatorPortIDs

 

Figure 12 - Flowchart of Unregistering Initiators from Host 

Use case: Detach LUs from a Host 

This use case describes how to detach LUNs from a host. 
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Use Case: Dtach LUs from a Host

Get Host and LUs
(User can also obtain these instance previously by other ways)

Get Array ComputerSystem
(Refer to case in Array Profile)

Get Array ComputerSystem

Traverse CIM_HostedService to 
CIM_ControllerConfigurationService

Travers CIM_ConcreteDependency 
to CIM_SCSIProtocolController

Filter the target SPC(Host)

Travers 
CIM_ProtocolControllerForUnit to 

CIM_StorageVolume

Filer out the LUNs to be detached

Invoke Method 
CIM_ControllerConfigurationService.HidePaths()

Input 
Parameters

Done

ProtocolControllers LUNames

 

Figure 13 - Flowchart of Detaching LUs from Host 

Use case: Delete a Host 

This use case describes how to delete a host. 
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1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_ControllerConfigurationService to locate hosted controller configuration service. 

2. Invoke method CIM_ControllerConfigurationService.DeleteProtocolController() to delete the Host, by 

passing following parameters: 

ProtocolController ς Reference to the Host to be deleted. 

Use case: Rename a Host 

Rename Host is supported via intrinsic method ModifyInstance. User can modify ElementName of 
CIM_ProtocolController (for LUN Masking and Mapping) to rename a Host. 
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Block Server Performance Subprofile 

Overview 

The Block Server Performance Subprofile defines classes and methods for managing performance 
information in block servers. 

SMI-S Provider supports both count and rate performance data for Block Server. 

NOTE: For more details, refer to Clause 7: Block Server Performance Subprofile in Storage Management 
Technical Specification, Part 3 Block Devices, Version 1.6.1, Revision 5. 

NOTE: Additionally, SMI-S Provider also exposes specified statistics of Storage Processor including CPU 
and Memory. While, this kind of statistics are not specified in SNIA specification yet. Clients who want to 
get such data must use EMC specified properties explicitly. 

Method of the Profile 

Extrinsic Methods on Manifest Management 

Method: CreateManifestCollection 

¶ Description 

This method allows client to create a Client-Defined manifest collection used to contain manifests. 

¶ Parameters 

Table 95 - Signature and Parameters of BlockStatisticsService.CreateManifestCollection 

Parameter name Qualifier Type Description/note 

Statistics 
IN, 

NULL allowed 

CIM_StatisticsColl
ectionRef 

Reference to the collection of statistics that will be 
filtered using the new manifest collection. 

NOTE: 

¶ This parameter is ignored in implementation. 

ElementName 
IN, 

NULL allowed 
String 

Name for the newly created collection. 

If not provided, implementation will use the default 
name. 

ManifestCollection OUT 
CIM_BlockStatisti
csManifestCollecti
onRef 

Reference to the newly created collection. 

¶ Return Results 

Table 96 - Possible return code of BlockStatisticsService.CreateManifestCollection 
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Return code Type Description 

0 uint32 Success 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

 

Method: AddOrModifyManifest  

¶ Description 

This method allows client to create a new Client-Defined manifest into a collection or modify an existing 
Client-Defined manifest. 

¶ Parameters 

Table 97 - Signature and Parameters of BlockStatisticsService.AddOrModifyManifest 

Parameter name Qualifier Type Description/note 

ManifestCollection 
IN, 

Required 

CIM_BlockStatisti
csManifestCollecti
onRef 

Reference to the collection that the manifest is or 
should be a member of. 

ElementType 
IN, 

Required 
uint16 

The element type whose statistics the manifest will 
filter. 

ElementName 
IN, 

NULL allowed 
String 

Name for the manifest. 

If not provided, implementation will use the default 
name. 

StatisticsList 
IN, 

Required 
String [] 

The statistics that will be filter by the manifest through 
the GetStatisticsCollection method. 

Manifest OUT 
CIM_BlockStatisti
csManifestRef 

Reference to the created or modified manifest. 

¶ Return Results 

Table 98 - Possible return code of BlockStatisticsService.AddOrModifyManifest 

Return code Type Description 

0 uint32 Success 

5 uint32 Invalid Parameter 

NA CIM_Error Exceptions will be thrown when any of the below cases is met: 
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Return code Type Description 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

 

Method: RemoveManifest 

¶ Description 

This method allows client to remove existing Client-Defined manifests from the manifest collection. 

¶ Parameters 

Table 99 - Signature and Parameters of BlockStatisticsService.RemoveManifest 

Parameter name Qualifier Type Description/note 

ManifestCollection 
IN, 

Required 

CIM_BlockStatisti
csManifestCollecti
onRef 

Reference to the collection from which the manifested 
will be removed. 

Manifests 
IN, 

Required 

CIM_BlockStatisti
csManifestRef [] 

List of manifest references to be removed from the 
collection. 

¶ Return Results 

Table 100 - Possible return code of BlockStatisticsService.RemoveManifest 

Return code Type Description 

0 uint32 Success 

5 uint32 Invalid Parameter 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

 

Extrinsic Methods on Statistics Query 

Method: GetStatisticsCollection 

¶ Description 
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This method retrieves statistics in a well-defined bulk format. The set of statistics returned by this list is 
determined by the list of element types passed in to the method and the manifests for those types 
contained in the supplied manifest collection. The statistics are returned through a well-defined array of 
strings that can be parsed to retrieve the desired statistics 

¶ Parameters 

Table 101 - Signature and Parameters of BlockStatisticsService.GetStatisticsCollection 

Parameter name Qualifier Type Description/note 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

NOTE: 

Should be null in current implementation since the 
method is supported in sync mode. 

ElementTypes 
IN, 

NULL allowed 
uint16 [] 

Element types for which statistics should be return. 

NOTE: 

If the ElementTypes array is empty, then no data is 

returned.  

If the ElementTypes array is NULL, then all data 
specified in the manifest collection is returned. 

ManifestCollection 
IN, 

NULL allowed 

CIM_BlockStatisti
csManifestCollecti
onRef 

Reference to the collection that contains manifests that 
list the metrics that should be returned for each elment 
type. 

NOTE: 

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. 

StatisticsFormat 
IN, 

Required 
uint16 Specifies the format of the output. 

Statistics OUT String [] 
The output statistics for all the elements as determined 
by the ElementTypes and ManifestCollection 
parameters. 

¶ Return Results 

Table 102 - Possible return code of BlockStatisticsService.GetStatisticsCollection 

Return code Type Description 

0 uint32 Success 

4097 uint32 Element Not Supported 

4098 uint32 Statistics Format Not Supported 

NA CIM_Error Exceptions will be thrown when any of the below cases is met: 
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Return code Type Description 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

Mehod: GetRateStatisticsCollection 

¶ Description 

This method retrieves rate statistics in a well-defined bulk format. The set of statistics returned by this list 
is determined by the list of element types passed in to the method and the manifests for those types 
contained in the supplied manifest collection. The statistics are returned through a well-defined array of 
strings that can be parsed to retrieve the desired statistics 

¶ Parameters 

Table 103 - Signature and Parameters of BlockStatisticsService.GetRateStatisticsCollection 

Parameter name Qualifier Type Description/note 

Job OUT 
CIM_ConcreteJob
Ref 

Reference to the job. 

NOTE: 

Should be null in current implementation since the 
method is supported in sync mode. 

RateElementTypes 
IN, 

NULL allowed 
uint16 [] 

Element types for which statistics should be return. 

NOTE: 

If the RateElementTypes array is empty, then no data is 

returned.  

If the RateElementTypes array is NULL, then all data 
specified in the manifest collection is returned. 

ManifestCollection 
IN, 

NULL allowed 

CIM_BlockStatisti
csManifestCollecti
onRef 

Reference to the collection that contains manifests that 
list the metrics that should be returned for each elment 
type. 

NOTE: 

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. 

StatisticsFormat 
IN, 

Required 
uint16 Specifies the format of the output. 

RateIntervalStartTime 
IN, 

NULL allowed 
datetime The start time for the rate data interval. 

RateIntervalEndTime IN, datetime The end time for the rate data interval. 
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Parameter name Qualifier Type Description/note 

NULL allowed 

Statistics OUT String [] 
The output statistics for all the elements as determined 
by the RateElementTypes and ManifestCollection 
parameters. 

¶ Parameter Constraints 

Table below shows how the implementation handle the interval for rate statistics. 

Table 104 ï Interval for rate statistics  

RateIntervalStartTime RateIntervalEndTime Result 

NULL NULL 

RateIntervalEndTime will be set to 
current date time. 

RateIntervalStartTime will be set to 6 

minutes before RateIntervalEndTime. 

Specified NULL 

RateIntervalEndTime is assigned to 
the current date time. 

However if RateIntervalStartTime is 
greater than RateIntervalEndTime, 
the output parameter Statistics will 
contain an empty string. 

NULL Specified 

If input RateIntervalEndTime is grater 
than current date time, 
RateIntervalEndTime will be adjusted 
to current date time. 

RateIntervalStartTime will be set to 6 

minutes before RateIntervalEndTime. 

Specified Specified 

If input RateIntervalEndTime is grater 
than current date time, 
RateIntervalEndTime will be adjusted 
to current date time. 

However if RateIntervalStartTime is 
greater than RateIntervalEndTime, 
the output parameter Statistics will 
contain an empty string. 

¶ Return Results 

Table 105 - Possible return code of BlockStatisticsService.GetRateStatisticsCollection 

Return code Type Description 

0 uint32 Success 

4097 uint32 Element Not Supported 

4098 uint32 Statistics Format Not Supported 
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Return code Type Description 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the MOF files.  

¶ Any of the input references cannot be found in the system. 

 

Client Considerations 

Model Specification 

¶ Block Server Performance Capabilities 

Property Supported Values 

ElementTypesSupported 
8 - Volume 

10 - Disk Drive 

RateElementTypesSupported 
19 - Volume Rate 

21 - Disk Drive Rate 

SynchronousMethodsSupported 

4 - GetStatisticsCollection 

5 - Manifest Creation 

6 - Manifest Modification 

7 - Manifest Removal 

8 - GetRateStatisticsCollection 

AsynchronousMethodsSupported Not supported 

ClockTickInterval 1,000,000 

¶ Supported Count Statistics 

Statistics/Properties Disk Volume 

StatisticTime Y Y 

TotalIOs Y Y 

ReadIOs Y Y 

WriteIOs Y Y 

KBytesTransferred Y Y 
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KBytesWritten Y Y 

KBytesRead Y Y 

IdleTimeCounter Y Y 

IOTimeCounter Y Y 

¶ Supported Rate Statistics 

Statistics/Properties Disk Volume 

RateIntervalStartTime Y Y 

RateIntervalEndTime Y Y 

TotalIOsRate Y Y 

ReadIOsRate Y Y 

WriteIOsRate Y Y 

KBytesTransferredRate Y Y 

KBytesWrittenRate Y Y 

KBytesReadRate Y Y 

¶ Additioanl Support on SP CPU/Memory 

SP Additional statistics are exposed via leaf class 
EMC_VNXe_StorageProcessorSpecifiedStatisticalData. 

Statistics/Properties Description 

EMCSPTemperature Storage Processor Temperature 

EMCSPCPUUtilization Utilization of StorageProcessor CPU 

EMCSPMemoryTotalBytes Total amount of StorageProcessor memory 

EMCSPMemoryFreeBytes Available StorageProcessor memory 

EMCSPMemoryUsedBytes Total amount of used StorageProcessor memory 

Use case: Check Block Server Performance Supported Capabilities 

This use case describes how to check Block Server Performance Capabilities. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_BlockStatisticsService to locate hosted service. 
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2. Traverse CIM_ElementCapabilities from CIM_BlockStatisticsService to CIM_BlockStatisticsCapabilities to 

get instance of block statistics capabilities. 

3. Check properties of CIM_BlockStatisticsCapabilities to know capabilities supported by provider. 

Use case: Create Client-Defined Manifest Collection 

This use case describes how to create a client-defined manifest collection. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_BlockStatisticsService to locate hosted service. 

2. LƴǾƻƪŜ ƳŜǘƘƻŘ ΨCreateManifestCollectionΩ ƻŦ CIM_BlockStatisticsService with following parameters to 

create a manifest collection. 

ElementName ς name of the collection to be created. 

Use case: Remove client-defined Manifest Collection 

This use case describes how to remove a client-defined manifest collection. 

1. LƴǾƻƪŜ ƛƴǘǊƛƴǎƛŎ ƳŜǘƘƻŘ ΨDeleteInstanceΩ ǳǇƻƴ ƛƴǎǘŀƴŎŜ of the manifest collection to be removed. 

Use case: Add Client-Defined Manifest 

This use case describes how to add a client-defined manifest into a client-defined manifest collection. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_BlockStatisticsService to locate hosted service. 

2. LƴǾƻƪŜ ƳŜǘƘƻŘ ΨAddOrModifyManifestΩ ƻŦ CIM_BlockStatisticsService with following parameters to add a 

manifest into target manifest collection. 

ManifestCollection ς collection that will contain the manifest to be created. 

ElementType ς element type that this new manifest is created for. 

ElementName ς name of the manifest to be created. 

StatisticsList ς statistics that this new manifest specifies 

Use case: Remove Client-Defined Manifest 

This use case describes how to remove client-defined manifests from a client-defined manifest colletion. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_BlockStatisticsService to locate hosted service. 

2. Invoke method ΨwŜƳƻǾŜaŀƴƛŦŜǎǘǎΩ ƻŦ /Laψ.ƭƻŎƪ{ǘŀǘƛǎǘƛŎǎ{ŜǊǾƛŎŜ ǿƛǘƘ ŦƻƭƭƻǿƛƴƎ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǊŜƳƻǾŜ 

manifests into target manifest collection. 

ManifestCollection ς collection containing the manifests to be removed. 

Manifests ς manifests to be removed. 

Use case: Retrieve Statistics for a Specified Element 

This use case describes how to retrieve statistics for a given element. 
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1. Traverse CIM_ElementStatisticalData from instance of the specifiec element (e.g. the Volume) to 

CIM_StatisticalData to get the statistics. 

Use case: Get Statistics Collection 

This use case describes how to get statistics collection for types of elements. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_BlockStatisticsService to locate hosted service. 

2. Invoke method ΨGetStatisticsCollectionΩ ƻŦ CIM_BlockStatisticsService with following parameters to get 

interested statistics of specified element types. 

ElementTypes ς element types for which statistics will be collected. 

ManifestCollection ς collection containing the manifests used to specify interested statistics. 

StatisticsFormat ς format of the result statistics 

Use case: Get Rate Statistics Collection 

This use case describes how to rate statistics collection for types of elements. 

1. From Block Server (Top-level Array ComputerSystem), traverse CIM_HostedServices to 

CIM_BlockStatisticsService to locate hosted service. 

2. LƴǾƻƪŜ ƳŜǘƘƻŘ ΨGetRateStatisticsCollectionΩ ƻŦ CIM_BlockStatisticsService with following parameters to 

get interested statistics of specified element types. 

RateElementTypes ς element types for which statistics will be collected. 

ManifestCollection ς collection containing the manifests used to specify interested statistics. 

StatisticsFormat ς format of the result statistics. 

RateIntervalStartTime ς start time of the statistics collection period. 

RateIntervalEndTime - end time of the statistics collection period. 
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NAS Head Profile 

Overview 

The NAS Head Profile exports file elements from a file system as file shares. The storage for the file 
system is obtained from external SAN storage. For example, a storage array that exports 
StorageVolumes as LUNs. The storage array may also provide storage to the other hosts or devices (or 
the other NAS Heads). The storage on the array might be visible to other external management tools, and 
may be managed actively and independently. 

This profile models the necessary file system and NAS concepts, and defines how the connections to the 
underlying storage are managed. 

The SMI-S Provider implements the following subprofiles of the NAS Head Profile: 

¶ Multiple Computer System 

¶ Physical Package 

¶ Software 

¶ Health Package 

¶ Block Services 

¶ Extent Composition 

¶ NAS Network Port 

¶ File Storage 

¶ File System 

¶ File Export 

¶ File Server Manipulation 

¶ Filesystem Manipulation 

¶ File Export Manipulation 

¶ Simple Identity Management (DSP1034) 

NOTE: For more details, refer to Clause 13: NAS Head Profile in Storage Management Technical 
Specification, Part 4 Filesystems Version 1.6.0, Revision 4. 

Method of the Profile 

This profile does not include any extrinsic methods. 

Client considerations 

Use case: Discover NAS Head 

This use case describes how to discover the NAS Head ComputerSystem and to retrieve the LogicalDisk, 
StoragePool, and Virtual File Server of the storage system. 
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Use Case: Discover NAS Head

Get LogicalDisk

Get StoragePool

Get Virtual File Server

Discover NAS Head ComputerSystem

Done

Y

Traverse CIM_SystemDevice to 
CIM_LogicalDisk

Traverse CIM_HostedPool to 
CIM_StoragePool

Traverse CIM_ComponentCS to 
CIM_ComputerSystem(PartComponent) 

to get all component system

Traverse CIM_HostedDependency to 
CIM_ComputerSystem(Dependent)

{16:FileServer} in 
Dedicated

For each 
CIM_ComputerSystem(PartComponet)

For each 
CIM_ComputerSystem(Dependent)

Get next File Server

Y

N

Iteration done

N

Iteration done

N

Y

Start

Connect to CIM Server 

EnumerateInstances of 
CIM_RegisteredProfile in 

interop namespace

Filter out CIM_RegisteredProfile instance 
for NAS Head Profile

Conditions: AdvertiseTypes is {3:SLP} and 
RegisteredName is {άb!{ IŜŀŘέ}

Traverse 
CIM_ElementConformsToProfile 

to CIM_ComputerSystem

Got instance

Y

Error

N

Got instance N

Y

NAS Head 
ComputerSystem

Get one File Server 
ComputerSystem

 

Figure 14 - Flowchart of NAS Head discovery 
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NAS Network Port Profile 

Overview 

The NAS Network Port Profile models ProtocolEndpoints for file access (CIFS and NFS), TCP, IP and 
LAN endpoints. It also models the Network Port supported by the protocol endpoints. This profile provides 
basic information in the NAS models for addressing paths for accessing the NAS implementations for the 
purpose of data access (front-end ports). 

The methods for manipulating these elements are covered by other profiles. 

NOTE: For more details, refer to Clause 15: NAS Network Port Profile in Storage Management Technical 
Specification, Part 4 Filesystems Version 1.6.0, Revision 4. 

Methods of the Profile 

This profile does not include any extrinsic methods. 

Client considerations 

N/A 
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File Server Manipulation Subprofile 

Overview 

The File Server Manipulation Subprofile is a subprofile of autonomous profiles that support file systems. It 
makes use of elements of the file system subprofiles and supports creation, deletion and modification of 
file servers.  

A file server is a computer system that is attached to a network and provides resources to allow client 
systems access to file system resources in the form of CIFS shares and/or NFS exports. A file server can 
be either a physical computer system or a virtual system that is hosted by a physical computer system. A 
physical file server can neither be created nor deleted but may have properties that can be modified via 
configuration actions. A virtual file server can be created, deleted, and modified via configuration actions. 
The number of virtual file servers that may be created is system dependent. This profile models both 
physical and virtual file servers.  

NOTE: In this implementation supported file servers are all virtual servers. 

Extrinsic methods are provided for the creation, deletion and modification of virtual file servers. According 
to SNIA SMI-S specification, the implementation can provide either a read-only view of the file servers or 
may provide extrinsic methods for configuring existing and/or new file servers. A client can determine if a 
read-only implementation is provided by inspecting the two FileServerConfigurationCapabilities arrays 
SynchronousMethodsSupported and AsynchronousMethodsSupported. If they are empty or null, then the 
implementation is read-only. 

This profile supports viewing and configuring the following property ñareasò of a file server: 

¶ NFS exports 

¶ CIFS shares 

¶ Ethernet port properties including VLAN tagging. 

¶ DNS settings 

¶ NIS settings 

NOTE: In this implementation, the File Server Manipulation Profile is implemented from a ñconfigurationò 
perspective. Through this profile, a client can create a file server, modify a file server, delete a file server, 
add an IP interface for a file server, modify an IP interface combined to a file server and delete an IP 
interface from a file server. The indications of creating and deleting file server are also supported. 

NOTE: For more details, refer to Clause 6: File Server Manipulation Profile in Storage Management 
Technical Specification, Part 4 Filesystems Version 1.6.0, Revision 4. 

Methods of the Profile 

Extrinsic Methods on Capabilities 

Method: FileServerCapabilities.CreateGoalSettings 

¶ Description 

This extrinsic method of the FileServerCapabilities class validates support for caller-proposed 
Settings passed as the TemplateGoalSettings parameter.  



 

144 
 

NOTE: This method must meet the following specifications: 

¶ SNIA_FileServerSettings (index 0 of TemplateGoalSettings) does not support setting properties, that is, 

any value set for the properties will be ignored. 

¶ If the IPAddress in SNIA_IPInterfaceSettingData (index 1) is not set in TemplateGoalSettings, a default 

instance will be returned in index 1 of SupportedGoalSettings. This default value of IPAddress may be 

useless. Client needs to modify it before using it.  

¶ Which type of IPAddress will be returned is decided by the properties of SNIA_IPInterfaceSettingData 

in TemplateGoalSettings. If AddressType is IPv6 or valid IPv6PrefixLength (0~128), the IPv6 default 

instance will be returned; otherwise the IPv4 default instance will be returned. 

¶ The Port property in SNIA_NFSSettingData cannot be set. It will always be 2049. Any value set for it 

will be ignored. 

¶ Table below shows the default setting data instances in this method. 

Table 106 - Default setting data instances used in FileServerCapabilities.CreateGoalSetting 

Class Name Property Name Property Value 

SNIA_FileServerSettings InstanceID SupportedFileServerSettings 

SNIA_IPInterfaceSettingData 

(IPv4) 

InstanceID SupportedIPInterfaceSettingData 

IPAddress 0.0.0.0 

AddressType {1: IPv4} 

SubnetMask 255.255.255.255 

VLANId 0 

MTU 1500 

SNIA_IPInterfaceSettingData 

(IPv6) 

InstanceID SupportedIPInterfaceSettingData 

IPAddress 0:0:0:0:0:0:0:0 

AddressType {2: Ipv6} 

IPv6PrefixLength 128 

VLANId 0 

MTU 1500 

SNIA_CIFSSettingData 

InstanceID SupportedCIFSSettingData 

Enabled true 

AuthenticationDomain WORKGROUP 

AuthenticationMode {0: NTLM} 

CASupported true 
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Class Name Property Name Property Value 

ProtocolVersions [ñSMB3.0ò] 

NETBIOSName NB_DDHHMMSS 

MultiChannelSupported false 

SNIA_NFSSettingData 

InstanceID SupportedNFSSettingData 

Enabled true 

Port 2049 

SNIA_NISSettingData InstanceID SupportedNISSettingData 

SNIA_DNSSettingData InstanceID SupportedDNSSettingData 

¶ Parameters 

Table 107 - Signature and parameters of FileServerCapabilities.CreateGoalSettings 

Parameter Qualifiers Type Description 

TemplateGoalSettings
[] 

IN,  

EmbeddedInstanc
e, 

NULL Allowed 

CIM_SettingDataR
ef[] 

Array of 6 elements, each of which is an 
EmbeddedInstance of a CIM_Setting subclass. 

Each of the array elements contains either an 
empty string to represent a ñNULLò entry, or an 
EmbeddedInstance. 

Each array element contains a specific 
CIM_Setting subclass as follows: 

0:EmbeddedInstance(ñSNIA_FileServerSettingsò
) 

1:EmbeddedInstance(ñSNIA_IPInterfaceSetting
Dataò) 

2:EmbeddedInstance(ñSNIA_CIFSSettingDataò) 

3:EmbeddedInstance(ñSNIA_NFSSettingDataò) 

4:EmbeddedInstance(ñSNIA_NISSettingDataò) 

5:EmbeddedInstance(ñSNIA_DNSSettingDataò) 

SupportedGoalSetting
s[] 

IN,  

Out, 

EmbeddedInstanc
e 

CIM_SettingDataR
ef[] 

On input, each of the array elements contains 
either an empty string to represent a ñNULLò 
entry, or an EmbeddedInstance. If it contains an 
EmbeddedInstance, then this instance specifies 
a previously returned CIM_Setting that the 
implementation could support. 

On output, it specifies a new CIM_Setting that 
the implementation can support. 

The mappings between array index and 
EmbeddedInstance in this parameter are the 
same as the ones in TemplateGoalSettings. 

¶ Return Results 
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Table 108 - Possible return code of FileServerCapabilities.CreateGoalSettings 

Return code Type Description 

0 uint32 Success 

4 Uint32 

Failed: 

This error code will be returned when any of the below cases is met: 

¶ Settings specified in TemplateGoalSettings or SupportedGoalSettings 

conflict. 

5 uint32 

Invalid Parameter: 

This error code will be returned when any of the below cases is met: 

¶ Size of TemplateGoalSettings or SupportedGoalSettings is not 6. 

¶ Any Embedded instances in TemplateGoalSettings or 

SupportedGoalSettings does not follow the type. 

¶ Cannot determine IP address type from SNIA_IPInterfaceSettingData in 

TemplateGoalSettings or SupportedGoalSettings. 

6 uint32 

Alternative Proposed: 

This code will be returned when any of the below cases is met: 

¶ Any element in TemplateGoalSettings is a ñNULLò entry. 

¶ Any element in SupportedGoalSettings as input is NOT a ñNULLò entry, 

and it has been modified when output. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files. 

Extrinsic Methods on FileServerConfigurationService 

Method: FileServerConfigurationService.CreateFileServer 

¶ Description 

This extrinsic method allows the client to create a new FileServer with several ñgoalò parameters that 
represent different configurable aspects of the FileServer.  

NOTE: This method must meet the following specifications: 

1) ElementName is a conditional parameter. User should be aware of following aspects: 

a. ElementName should be NULL if AuthenticationMode in CIFSSettingData is set to {0: NTLM} which means to 

create  a Standalone CIFS Server. NETBIOSName in CIFSSettingData will be selected as the server name. 

b. ElementName should NOT be empty if AuthenticationMode in CIFSSettingData is set to {1: ActiveDirectory} 

which means to create a Domain CIFS Server. 

c. ElementName should NOT be empty if NFSSettingData is provided which means to create a NFS Server. 
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2) User can NOT create a File Server to support both CIFS and NFS at the same time. 

3) No property in SNIA_FileServerSettings is supported to set, that is any value set for the properties will 

be ignored. 

4) The Port property in SNIA_NFSSettingData is not supported to set. It always is 2049. Any value set for 

it will be ignored. 

5) The AuthenticationDomain and AuthenticationMode in SNIA_CIFSSettingData could cause the 

CreateFileServer fail if AuthenticationMode is άActive Directoryέ. Reason is let CIFSServer join 

AuthenticationDomain needs the credential which cannot be passed in through SMI-S. 

6) EthernetPort must be provided if IPInterfaceSettingData is provided. 

¶ Parameters 

Table 109 - Signature and Parameters of FileServerConfigurationService.CreateFileServer 

Parameter Qualifiers Type Description 

ElementName 
IN,  

Conditional 
string 

An end user relevant name for the file 
server being created. 

Job OUT 
CIM_ConcreteJobR
ef 

Reference of the concrete job if this method 
is asynchronously supported; otherwise it 
will be NULL. 

TheElement OUT 
CIM_LogicalEleme
ntRef 

Reference to the newly created File Server 
if this method is synchronously supported; 
otherwise it will be NULL and client needs 
to use Job to check the affected element. 

FileServerSettings 

IN,  

EmbeddedInstance, 

Ignored 

SNIA_FileServerSe
ttingsRef 

The FileServerSettings for the newly 
created FileServer.  

NOTE: 

¶ This parameter will be ignored. 

IPInterfaceSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_IPInterfaceS
ettingDataRef 

The IP Interface that the File Server will use 
for servicing all CIFS and NFS requests.  

CIFSSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_CIFSSetting
DataRef 

The CIFS settings for the File Server being 
created.  

NFSSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_NFSSettingD
ataRef 

The NFS settings for the File Server being 
created. 

DNSSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_DNSSettingD
ataRef 

The DNS settings for the File Server being 
created.  

NISSettingData  IN,  SNIA_NISSettingD The NIS settings for the File Server being 
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Parameter Qualifiers Type Description 

EmbeddedInstance, 

NULL allowed 

ataRef created. 

NASComputerSystem 
IN,  

NULL allowed 

CIM_ComputerSyst
emRef 

The NAS Head ComputerSystem.  

NOTE: 

¶ Type must be StorageSystem. 

HostingComputerSystem 
IN,  

Required 

CIM_ComputerSyst
emRef 

The ComputerSystem that hosts the File 
Server.  

NOTE: 

¶ Type must be 
StorageProcessorSystem. 

EthernetPort 
IN,  

Conditional 

CIM_EthernetPortR
ef 

The hardware port that the File Server will 
use for mount requests. 

¶ Return Results 

Table 110 - Possible return code of FileServerConfigurationServiceLeaf.CreateFileServer 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 uint32 

Failed. 

This code will be returned when any of the below cases is met: 

¶ Invalid parameters. 

¶ Any of optional input óGoalô settings has invalid properties. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the 

MOF files.  

¶ Any of input references cannot be found in system. 

Method: FileServerConfigurationService.ModifyFileServer 

¶ Description 

This extrinsic method allows the client to modify the settings for an existing file server. All settings except 
IPInterfaceSettingData, HostingComputerSystem, and EthernetPort may be modified. To modify the 
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IPInterfaceSettingData, HostingComputerSystem, and/or EthernetPort properties, use the extrinsic 
method ModifyIPInterface.  

NOTE: This method must meet the following specifications: 

1) ElementName can NOT be modified if AuthenticationMode in CIFSSettingData of the File Server is set 

to {0: NTLM} which means the File Server is a Standalone CIFS Server. User should use NETBIOSName 

in CIFSSettingData to modify name of the server. 

2) Disable CIFS or NFS support via CIFSSettingData.Enabled or NFSSettingData.Enabled is NOT 

supported. 

3) No property in SNIA_FileServerSettings is supported to set, that is any value set for the properties will 

be ignored. 

4) The Port property in SNIA_NFSSettingData is not supported to set. It always is 2049. Any value set for 

it will be ignored. 

5) The AuthenticationDomain and AuthenticationMode in SNIA_CIFSSettingData could cause the 

ModifyFileServer fail if AuthenticationMode is άActive Directoryέ. Reason is that let CIFSServer join 

AuthenticationDomain needs the credential which cannot be passed in through SMI-S. 

¶ Parameters 

Table 111 - Signature and Parameters of FileServerConfigurationService.ModifyFileServer 

Parameter Qualifiers Type Description 

FileServer 
IN,  

Required 
CIM_ComputerSystemRef 

Reference to the File Server to be 
modified. 

NOTE: 

¶ Type must be CIFSServer or 
NFSServer. 

Job OUT CIM_ConcreteJobRef 

Reference of the concrete job if 
this method is asynchronously 
supported; otherwise it will be 
NULL. 

ElementName 
IN, 

NULL Allowed 
String 

The new name of the File Server 
being modified. 

FileServerSettings 

IN,  

EmbeddedInstance, 

Ignored 

SNIA_FileServerSettingsRef 

The FileServerSettings for the 
FileServer to be modified.  

NOTE: 

¶ This parameter will be 
ignored. 

CIFSSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_CIFSSettingDataRef 
The CIFS settings for the File 
Server being modified.  

NFSSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_NFSSettingDataRef 
The NFS settings for the File 
Server being modified. 
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Parameter Qualifiers Type Description 

DNSSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_DNSSettingDataRef 
The DNS settings for the File 
Server being modified.  

NISSettingData  

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_NISSettingDataRef 
The NIS settings for the File Server 
being modified. 

¶ Return Results 

Table 112 - Possible return code of FileServerConfigurationService.ModifyFileServer 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 uint32 

Failed. 

This code will be returned when any of the below cases is met: 

¶ Invalid parameters. 

¶ Any of optional input óGoalô settings has invalid properties. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the 

MOF files.  

¶ Any of input references cannot be found in system. 

Method: FileServerConfigurationService.DeleteFileServer 

¶ Description 

This extrinsic method allows client to delete a file server.  

¶ Parameters 

Table 113 - Signature and Parameters of FileServerConfigurationService.DeleteFileServer 

Parameter Qualifiers Type Description 

FileServer 
IN,  

Required 
CIM_ComputerSystemRef 

Reference to the File Server to be 
deleted. 

NOTE: 

¶ Type must be CIFSServer or 
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Parameter Qualifiers Type Description 

NFSServer. 

Job OUT CIM_ConcreteJobRef 
Reference of the concrete job if this 
method is asynchronously supported; 
otherwise it will be NULL. 

¶ Return Results 

Table 114 - Possible return code of FileServerConfigurationService.DeleteFileServer 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 uint32 

Failed. 

This code will be returned when any of the below cases is met: 

¶ Invalid type of FileServer. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of input parameters is not of the right CIM/SNIA type defined in the 

MOF files.  

¶ Any of input references cannot be found in system. 

Method: FileServerConfigurationService.AddIPInterface  

¶ Description 

This extrinsic method allows client to add a new IPInterface to an existing file server.  

¶ Parameters 

Table 115 - Signature and Parameters of FileServerConfigurationService.AddIPInterface 

Parameter Qualifiers Type Description 

FileServer 
IN,  

Required 

CIM_ComputerSyst
emRef 

Reference to the File Server to which the IP 
address to be added. 

NOTE: 

¶ Type must be CIFSServer or 
NFSServer. 

Job OUT 
CIM_ConcreteJobR
ef 

Reference of the concrete job if this method 
is asynchronously supported; otherwise it 
will be NULL. 
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Parameter Qualifiers Type Description 

IPInterfaceSettingData 

IN,  

EmbeddedInstance, 

Require 

SNIA_IPInterfaceS
ettingDataRef 

IP Interface that the File Server will use for 
servicing all CIFS and NFS requests.  

HostingComputerSystem 
IN,  

Required 

CIM_ComputerSyst
emRef 

ComputerSystem that hosts the File Server.  

NOTE: 

¶ Type must be 
StorageProcessorSystem. 

EthernetPort 
IN,  

Required 

CIM_EthernetPortR
ef 

EthernetPort identifies the hardware port 
that the File Server will use for mount 
requests on the new IPAddress. 

¶ Return Results 

Table 116 - Possible return code of FileServerConfigurationService.AddIPInterface 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 uint32 

Failed. 

This code will be returned when any of the below cases is met: 

¶ Invalid parameters. 

¶ Input IPInterfaceSettingData is not supported in system. 

¶ Invalid properties of input IPInterfaceSettingData. 

¶ Input FileServer is not hosted by input HostingComputerSystem. 

¶ Input EthernetPort cannot be used by FileServer. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files.  

¶ Any of input references cannot be found in system. 

Method: FileServerConfigurationService.ModifyIPInterface  

¶ Description 

This extrinsic method allows the client to modify the existing IPInterface of the file server.  

NOTE: This method must meet the following specification: 
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If HostingComputerSystem is non-NULL, it must be the one hosting the FileServer. SMI-S does 
NOT support using this method to modify HostingComputerSystem. 

¶ Parameters 

Table 117 - Signature and Parameters of FileServerConfigurationService.ModifyIPInterface 

Parameter Qualifiers Type Description 

FileServer 
IN,  

Required 

CIM_ComputerS
ystemRef 

Reference to the FileServer from which the 
IPInterface will be modified. 

NOTE: 

¶ Type must be CIFSServer or 
NFSServer. 

IPInterfaceSettingData 

IN,  

EmbeddedInstance, 

Required 

SNIA_IPInterface
SettingDataRef 

IPInterfaceSettingData that is to be 
modified. 

This is used to identify which 
IPInterfaceSettingData instance to modify. 

Job OUT 
CIM_ConcreteJo
bRef 

Reference of the concrete job if this method 
is asynchronously supported; otherwise it 
will be NULL. 

NewIPInterfaceSettingData 

IN,  

EmbeddedInstance, 

NULL allowed 

SNIA_IPInterface
SettingDataRef 

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

If NULL, then the IPInterfaceSettingData 
will not be modified. 

HostingComputerSystem 
IN,  

NULL allowed 

CIM_ComputerS
ystemRef 

ComputerSystem that hosts the File Server.  

NOTE: 

¶ Type must be 
StorageProcessorSystem. 

¶ If non-NULL, it must be the one hosting 
the FileServer. 

EthernetPort 
IN,  

NULL allowed 

CIM_EthernetPor
tRef 

If non-NULL, the EthernetPort identifies the 
new hardware port for the IPInterface. 

If NULL, the current EthernetPort setting will 
not be changed. 

¶ Return Results 

Table 118 - Possible return code of FileServerConfigurationService.ModifyIPInterface 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 
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1 uint32 

Failed. 

This code will be returned when any of the below cases is met: 

¶ Invalid parameters. 

¶ Input IPInterfaceSettingData doesnôt identify an existing IP interface 

hosted by the FileServer. 

¶ Input NewIPInterfaceSettingData is not supported in the system. 

¶ Invalid properties of input NewIPInterfaceSettingData. 

¶ Input FileServer is not hosted by input HostingComputerSystem. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files.  

¶ Any of the input references cannot be found in system. 

Method: FileServerConfigurationService.DeleteIPInterface  

¶ Description 

This extrinsic method allows the client to delete an existing IPInterface from the file server.  

¶ Parameters 

Table 119 - Signature and Parameters of FileServerConfigurationService.DeleteIPInterface 

Parameter Qualifiers Type Description 

FileServer 
IN,  

Required 
CIM_ComputerSystemRef 

Reference to the FileServer from 
which the IPInterface will be 
removed. 

NOTE: 

¶ Type must be CIFSServer 
or NFSServer. 

IPInterfaceSettingData 

IN,  

EmbeddedInstance, 

Required 

SNIA_IPInterfaceSettingDataRef 

IPInterfaceSettingData that is to 
be removed. 

This is used to identify which 
IPInterfaceSettingData instance 
to modify. 

Job OUT CIM_ConcreteJobRef 

Reference of the concrete job if 
this method is asynchronously 
supported; otherwise it will be 
NULL. 

¶ Return Results 
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Table 120 - Possible return code of FileServerConfigurationService.DeleteIPInterface 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 uint32 

Failed. 

This code will be returned when any of the below cases is met: 

¶ Invalid parameters. 

¶ Input IPInterfaceSettingData does not identify an existing IP 

interface hosted by the FileServer. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files.  

¶ Any of the input references cannot be found in system. 

Client considerations 

Model Specification 

¶ Goal Setting Data 

NOTE: Before performing File Server management, user should negotiate with the provider to 
obtain supported setting data via CreateGoalSettings() and then pass them into corresponding 
extrinsic methods. There is no guarantee for any fabricated setting data. 

¶ File Server Creation Prerequisite 

Per system design, metadata for FileServer is stored in a user-defined pool. There must be at 
least one pool before creating any FileServer. 

In this implementation, the current largest user-defined pool will be selected to store the metadata 
of the FileServer be in the system. 

Use case: Create Supported Settings for File Server 

Series settings can be specified and passed by the client when creating a file server via SMI-S. This is a 
negotiation between client and provider to get system supported settings. 

Refer to Use Case: Create a File Server 

Use case: Create a File Server 

This use case describes how to create a file server with user specified settings. 
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Use Case: Create File Server

Get EthernetPort (Conditional)
(Refer to NAS Network Port Profile)

Get HostingComputerSystem
(Refer to Multiple ComputerSystem Profile)

Create Supported Goal Settings
(This is a negotiation between client and provider)

Get Preconditions
(Refer to NAS Head profile)

Get NAS Head ComputerSystem

Travers CIM_HostedService to 
SNIA_FileSystemConfigurationService

Travers CIM_ElementCapabilities to 
SNIA_FileServerCapabilities

Invoke Method CreateGoalSettings() 
to get SupportedGoalSettings

Settings satisfied

Modify returned setting and use it as 
TemplateGoalSettings(input) 

N

Goal setting created

Y

Invoke Method 
SNIA_FileServerConfigurationService.CreateFileServer()

Input 
Parameters

NASComputerSystem

Supported Settings

HostingComputerSystem

Other parameters
ElementName, Χ...

Done

Travers CIM_ComponentCS to 
CIM_ComputerSystem

Filter out the required FileServer 
Hosting System

Travers CIM_SystemDevice to 
CIM_EthernetPort

Filter out the required EthernetPort

The 
HostingComputerSystem

The 
EthernetPort

The 
FileServerConfiguretionService

EthernetPort

 

Figure 15 - Flowchart of Creating File Server 

Use case: Modify a File Server 

This use case describes how to modify aspects of a file server. 
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Use Case: Modify File Server

Create/ Verify Supported Goal Settings
(This is a negotiation between client and provider)

Get Preconditions
(Refer to NAS Head profile)

Get NAS Head ComputerSystem

Travers CIM_HostedService to 
SNIA_FileSystemConfigurationService

Travers CIM_ElementCapabilities to 
SNIA_FileServerCapabilities

Invoke Method CreateGoalSettings() 
to get SupportedGoalSettings

Settings satisfied

Modify returned setting and use it as 
TemplateGoalSettings(input) 

N

Goal setting created/verified

Y

Invoke Method 
SNIA_FileServerConfigurationService.ModifyFileServer()

Input 
Parameters

FileServer

Supported Settings
Other parameters
ElementName, Χ...

Done

The 
FileServerConfiguretionService

Get File Server

 

Figure 16 - Flowchart of Modifying File Server 

Use case: Delete a File Server 

Users can invoke SNIA_FileServerConfigurationService.DeleteFileServer to delete a file server.  

Use case: Add a New IP Interface to an Existing CIFS File Server 

This use case describes how to add a new IP interface to an existing file server.  
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Use Case: Add New IP Interface to a File Server

Get EthernetPort 
(Refer to NAS Network Port Profile)

Get HostingComputerSystem
(Refer to Multiple ComputerSystem Profile)

Create Supported IP Interface Setting
(This is a negotiation between client and provider)

Get Preconditions
(Refer to NAS Head profile)

Get NAS Head ComputerSystem

Travers CIM_HostedService to 
SNIA_FileSystemConfigurationService

Travers CIM_ElementCapabilities to 
SNIA_FileServerCapabilities

Invoke Method CreateGoalSettings() 
to get SupportedGoalSettings

Settings satisfied

Modify returned setting and use it as 
TemplateGoalSettings(input) 

N

IP Interface Setting 
created

Y

Invoke Method 
SNIA_FileServerConfigurationService.AddIPInterface()

Input 
Parameters

IPInterfaceSettingData

HostingComputerSystem

Done

Travers CIM_HostedDependency 
to CIM_ComputerSystem

Travers CIM_SystemDevice to 
CIM_EthernetPort

Filter out the required EthernetPort

The 
HostingComputerSystem

The 
EthernetPort

The 
FileServerConfiguretionService

EthernetPort

Get FileServer

FileServer

 

Figure 17 - Flowchart of Adding New IP Interface to a File Server 

Use case: Modify an Existing IP Interface of a File Server 

This use case describes how to modify an existing IP interface of a file server. 



 

159 
 

Use Case: Modify an IP Interface of a File Server

Get IPInterfaceSettingData 

Get EthernetPort 
(Refer to NAS Network Port Profile)

Get HostingComputerSystem
(Refer to Multiple ComputerSystem Profile)

Create Supported IP Interface Setting
(This is a negotiation between client and provider)

Get Preconditions
(Refer to NAS Head profile)

Get NAS Head ComputerSystem

Travers CIM_HostedService to 
SNIA_FileSystemConfigurationService

Travers CIM_ElementCapabilities to 
SNIA_FileServerCapabilities

Invoke Method CreateGoalSettings() 
to get SupportedGoalSettings

Settings satisfied

Modify returned setting and use it as 
TemplateGoalSettings(input) 

N

IP Interface Setting 
created

Y

Invoke Method 
SNIA_FileServerConfigurationService.ModifyIPInterface()

Input 
Parameters

NewIPInterfaceSettingData
(Conditional)

HostingComputerSystem
(Conditional)

Done

Travers CIM_HostedDependency 
to CIM_ComputerSystem

Travers CIM_SystemDevice to 
CIM_EthernetPort

Filter out the required EthernetPort

The 
HostingComputerSystem

The 
EthernetPort

The 
FileServerConfiguretionService

EthernetPort
(Conditional)

Get FileServer

FileServer

Travers CIM_SettingsDefineState 
to SNIA_FileServerSettings

Travers CIM_ConcreteComponent 
to SNIA_IPInterfaceSettingData

Filter out the required 
IPInterfaceSettingData

The 
IPInterfaceSettingData

The 
FileServerSettings

IPInterfaceSettingData

 

Figure 18 - Flowchart of Modifying an Existing IP Interface of the File Server 

Use case: Delete an Existing IP Interface from a CIFS File Server 

This use case describes how to delete an existing IP interface from a file server. 



 

160 
 

Use Case: Delete an IP Interface of a File Server

Get IPInterfaceSettingData 

Get Preconditions
(Refer to NAS Head profile)

Get NAS Head ComputerSystem

Travers CIM_HostedService to 
SNIA_FileSystemConfigurationService

Invoke Method 
SNIA_FileServerConfigurationService.DeleteIPInterface()

Input 
Parameters

Done

The 
FileServerConfiguretionService

Get FileServer

FileServer

Travers CIM_SettingsDefineState 
to SNIA_FileServerSettings

Travers CIM_ConcreteComponent 
to SNIA_IPInterfaceSettingData

Filter out the required 
IPInterfaceSettingData

The 
IPInterfaceSettingData

The 
FileServerSettings

IPInterfaceSettingData

 

Figure 19 - Flowchart of Deleting an Existing IP Interface from a File Server 
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File Storage Profile 

Overview 

The File Storage Profile models the mapping of file systems to logical disks. For the NAS Head Profile, 
each file system shall be established on one logical disk. The relationship between the LocalFileSystem 
and the LogicalDisk is represented by the ResidesOnExtent association.  

The File Storage Profile is a ñread-onlyò 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. 

NOTE: For more details, refer to Clause 7: File Storage Profile in Storage Management Technical 
Specification, Part 4 Filesystems Version 1.6.0, Revision 4. 

Methods of the Profile 

This profile does not include any extrinsic methods. 

Client considerations 

N/A 
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File System Profile 

Overview 

The File System Profile is a subprofile for autonomous profiles that support file systems. 
Specifically, for SMI-S V 1.6, it is the NAS Head Profile. 

A number of other profiles and subprofiles make use of elements of the File System Profile. 
These include but are not limited to the Filesystem Manipulation Subprofile, File Export Subprofile, 
File Export Manipulation Subprofile, and NAS Head Profile. 

NOTE: For more details, refer to Clause 8: Filesystem Profile in Storage Management Technical 
Specification, Part 4 Filesystems Version 1.6.0, Revision 4. 

Methods of the Profile 

This profile does not include any extrinsic methods. 

Client considerations 

Model Specification 

¶ Filesystem Type 

Only user-defined UXFS file systems are exposed to the client by the SMI-S Provider.  

¶ Filesystem Access Path 

Implemented in LocalAccessPoint of SNIA_LocalAccessAvailable.  

This property specifies the name used by the file server to identify the file system. 

¶ Filesystem Read Write Policy 

Implemented in ReadWritePolicy  of SNIA_LocallyAccessibleFileSystemSetting.  

Use case: Discover all File Systems Hosted by the Referencing Profile 

This use case describes how to discover all file systems. 

1. From CIM_ComputerSystem (the File system Host, also the NAS Head ComputerSystem), traverse 

CIM_HostedFileSystem to CIM_LocalFileSystem to discover all File systems hosted by the 

referencing profile (NAS Head Profile). 

Use case: Discover all Exportable File Systems 

This use case describes how to discover all exportable file systems.  

An exportable file system is a file system that can be exported from a file server to be accessed 
as a file share.  

File systems whose OperationStatus contains value 2 are exportable. 
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Use case: Get the Settings of a File System 

This use case describes how to get the settings on a specified file system. 

1. From the CIM_LocalFileSystem (the File system), traverse CIM_ElementSettingData to 

CIM_FileSystemSetting to get the setting of the file system. 

Use case: Get the ComputerSystem that Hosts a File System 

This use case describes how to get the ComputerSystem that hosts a specified file system. 

1. From the CIM_LocalFileSystem (the File system), traverse CIM_HostedFileSystem to 

CIM_ComputerSystem to get the File system Host. 

Use case: Get all File Servers that Have Local Access to a File System and their 
Access Paths 

This use case describes how to get all file servers that have local access to the specified file 
system and their access paths. 

1. From CIM_LocalFileSystem (the Filesystem), reference SNIA_LocalAccessAvailable. 

2. For each result instance of SNIA_LocalAccessAvailable 

Extract property FileServer to get File Server that has local access to the Filesystem. 

Extract property LocalAccessPoint to get the mount point used by the File Server to access the 

Filesystem 

Use case: Get the Access Path to a File System on the Specified File Server 

This use case describes how to get the local access path from the specified file server to the 
specified file system. 

1. From CIM_LocalFileSystem (the Filesystem), reference SNIA_LocalAccessAvailable. 

2. For each result instance of SNIA_LocalAccessAvailable 

Extract property FileServer to see if it references the specified File Server. 

If so, extract property LocalAccessPoint to get the access point; otherwise check next instance. 

Use case: Get the Local Access Settings for a File System on the Specified File Server 

This use case describes how to get the local access settings for specified file system on the 
specified file server.  

1. From CIM_LocalFileSystem (the Filesystem), traverse CIM_ElementSettingData to 

SNIA_LocallyAccessibleFileSystemSettingvailable to get all local access settings for the Filesystem. 

2. For each result instance of SNIA_LocallyAccessibleFileSystemSetting, traverse 

CIM_HostedDependency to CIM_ComputerSystem to get File Server associated to the setting. 

3. If the File Server is the one specified, current setting is the one required; otherwise check the 

next setting instance. 

Use case: Get the File Shares of a given File System exported from the specified File 
Server 

This use case describes how to get the file shares of a given file system exported from the 
specified file server. 
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1. From CIM_LocalFileSystem (the Filesystem), traverse CIM_SharedElement to CIM_FileShare to 

get all File Shares of the Filesystem. 

2. For each result instance of CIM_FileShare, traverse CIM_HostedShare to CIM_ComputerSystem to 

get the File Server from which the File Share is exported. 

3. If the File Server is the one specified, add current share to result. 
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File System Manipulation Subprofile 

Overview 

The File System Manipulation Profile is a subprofile that provides support for configuring and 
manipulating file systems in the context of file system profiles consisting of the NAS Head Profile. 
A number of other profiles and subprofiles make use of elements of the file system profiles. 

NOTE: For more details, refer to Clause 10: File System Manipulation Profile in Storage 
Management Technical Specification, Part 4 Filesystems Version 1.6.0, Revision 4. 

Methods of the Profile 

Extrinsic Methods on Capabilities 

Method: FileSystemCapabilities.CreateGoalSettings 

¶ Description 

This extrinsic method of the FileSystemCapabilities class validates support for a caller-
proposed FileSystemSetting passed as the TemplateGoalSettings parameter. 

NOTE:  

1) This profile restricts the usage of this method to a single entry array for both 

TemplateGoalSettings and SupportedGoalSettings parameters. 

2) The Supported Goal Settings output by this method is always the same settings, whatever 

client inputs in TemplateGoalSettings and SupportedGoalSettings. That is client cannot 

specify any properties in SNIA_FileSystemSettings. 

¶ Parameters 

Table 121 - Signature and Parameters of FileSystemCapabilities.CreateGoalSettings 

Parameter Qualifiers Type Description 

TemplateGoalSettings 

IN,  

EmbeddedInstance, 

NULL Allowed 

CIM_SettingDataRef[] 

String array containing embedded 
instances of class FileSystemSetting, or 
a derived class. Specifies the clientôs 
requirements and is used to locate 
matching settings that the 
implementation can support. 

SupportedGoalSettings 

IN,  

Out, 

EmbeddedInstance 

CIM_SettingDataRef[] 

String array containing embedded 
instances of class FileSystemSetting, or 
a derived class. On input, it specifies a 
previously returned 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 identical to the input set, 
both client and implementation may 
conclude that this is the best match for 
the TemplateGoalSettings that is 
available.. 

¶ Return Results 
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Table 122 - Possible return code of FileSystemCapabilities.CreateGoalSettings 

Return code Type Description 

0 uint32 Success 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files. 

Method: LocallyAccessibleFileSystemCapabilities.CreateGoalSettings 

¶ Description 

This extrinsic method of the LocallyAccessibleFileSystemCapabilities class validates support 
for a caller-proposed LocallyAccessibleFileSystemSetting passed as the 
TemplateGoalSettings parameter. 

NOTE: 

1) The property - ReadWritePolicy in supported SNIA_LocallyAccessibleFileSystemSetting is 

always άRead/Writeέ. 

¶ Parameters 

Table 123 - Signature and Parameters of 
LocallyAccessibleFileSystemCapabilities.CreateGoalSettings 

Parameter Qualifiers Type Description 

TemplateGoalSettings 

IN,  

EmbeddedInstance, 

NULL Allowed 

CIM_SettingDataRef[
] 

String array containing embedded 
instances of class 
LocallyAccessibleFileSystemSetting, 
or a derived class. Specifies the 
clientôs requirements and is used to 
locate matching settings that the 
implementation can support. 

SupportedGoalSettings 

IN,  

Out, 

EmbeddedInstance 

CIM_SettingDataRef[
] 

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 specifies 
a new set of Settings that the 
implementation can support. If the 
output set is identical to the input 
set, both client and implementation 
may conclude that this is the best 
match for the TemplateGoalSettings 
that is available.. 

¶ Return Results 

Table 124 - Possible return code of 
LocallyAccessibleFileSystemCapabilities.CreateGoalSettings 



 

167 
 

Return code Type Description 

0 uint32 Success 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files.  

Extrinsic Methods on FileSystemConfigurationService 

Method: FileSystemConfigurationService.SNIA_CreateFileSystem 

¶ Description 

This extrinsic method allows client to create Locally Accessible Filesystem on StoragePool 
with a set of caller-proposed Settings. 

NOTE: This method must meet the following specifications:: 

1) Filesystem is ONLY supported to be created from StoragePool rather than StorageExtent. 

2) Filesystem is ONLY supported to be created with capacity equal or more than 1GB and less 

than 16TB. 

3) Filesystem is ONLY supported to be created as a Locally Accessible Filesystem. 

a. FileServer must be provided to setup local access attributes. 

b. ReadWritePolice is only supported with {3: Read/Write}. 

c. LocalAccessPoint cannot be specified by client. The input value for it will be ignored. 

4) Filesystem name specified in ElementName should follow the pattern: 

a. A file system name CAN include upper and lowercase letters, numbers, hyphens (-), underscores 

(_), and periods (.). 

b. A file system name can NOT begin with a hyphen, period, or the word root or include a blank 

character or a colon (:). 

c. A file system name can NOT be a single integer or be comprised entirely of integers. Alphanumeric 

names are accepted. 

d. A file system name is limited to 63 bytes. 

¶ Parameters 

Table 125 - Signature and Parameters of 
FileSystemConfigurationService.SNIA_CreateFileSystem 

Parameter  Qualifiers Type Description 

ElementName 
IN,  

Required 
String 

End user relevant name for the FileSystem 
being created. 

Job OUT 
CIM_ConcreteJ
obRef 

Reference of the concrete job if this method is 
asynchronously supported; otherwise it will be 
NULL. 

TheElement OUT 
CIM_LogicalEle
mentRef 

Reference to the newly created FileSystem if 
this method is synchronously supported; 
otherwise it will be NULL and client needs to 
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use Job to check the affected element. 

Goal 

IN,  

EmbeddedInst
ance, 

Ignored 

CIM_FileSystem
SettingRef 

Setting FileSystemSettings is not supported.. 

InExtents 
IN, 

Ignored 

CIM_StorageExt
entRef[] 

Ignored because this implementation only 
supports creating Filesystem from StoragePool. 

Pools 
IN,  

Required 

CIM_StoragePo
olRef[] 

References to concrete StoragePools from 
which LogicalDisk will be created automatically 
and on which the Filesystem being created will 
reside. 

NOTE:  

¶ ONLY one StoragePool will be used when 

creating Filesystem. Therefore, whenever 

the client provides more than one pool in 

Pools, ONLY the 1
st
 StoragePool will be 

used and rest of the StoragePools will be 

ignored. 

Sizes 

IN, 

OUT, 

Required 

uint64[] 

As input, this parameter specifies the desired 
size of the LogicalDisk storage element 
corresponding to the 1

st
 pool passed in Pools[]. 

The achieved Size is returned as the output 
parameter. 

NOTE:  

¶ Only the 1
st
 value in Sizes[] will be used 

since only the 1
st
 pool is cared. 

ExtentSettings 
IN,  

Ignored 

CIM_StorageSet
tingRef[] 

Ignored because this implementation only 
supports creating Filesystem from StoragePool. 

FileServer 
IN,  

Required 

CIM_ComputerS
ystemRef 

Reference to the FileServer ComputerSystem 
that will have local access to the FileSystem 
and will be able to export shares from it. 

LocalAccessPoint 

IN, 

Ignored, 

OUT 

String 

Opaque string to use as a pathname in the 
name space of the ComputerSystem indicated 
by the FileServer parameter. 

NOTE:  

¶ On input, this parameter will be ignored. 
Client cannot specify the mount point. 

¶ On output, the actual local access path will 
be put in this parameter to output. 

LocalAccessSetting 

IN, 

OUT,  

EmbeddedInst

SNIA_LocallyAc
cessibleFileSyst
emSettingRef 

Settings to use for making the filesystem locally 
accessible from the File Server 
ComputerSystem. 
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ance, 

NULL allowed 

NOTE: 

¶ If input is NULL or empty, default setting 
scoped to the FileServer will be returned. 

DirectoryServer 
IN, 

Ignored 

CIM_ComputerS
ystemRef 

Reference to Directory Server.  

Ignored. 

¶ Return Results 

Table 126 - Possible return code of 
FileSystemConfigurationService.SNIA_CreateFileSystem 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 Uint32 

Failed: 

¶ Invalid Parameters. 

¶ There is insufficient space in the pool to create the filesystem. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: FileSystemConfigurationService.SNIA_ModifyFileSystem 

¶ Description 

This extrinsic method allows the client to modify aspects of a Locally Accessible Filesystem. 

NOTE: This method must meet the following specifications: 

1) Filesystem is ONLY supported to be renamed or extended. 

2) Filesystem is ONLY supported to be extended in the StoragePool in which it was created. 

¶ Parameters 

Table 127 - Signature and Parameters of 
FileSystemConfigurationService.SNIA_ModifyFileSystem 

Parameter  Qualifiers Type Description 

ElementName 
IN,  

Optional 
String New name of the Filesystem. 
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Job OUT 
CIM_ConcreteJo
bRef 

Reference of the concrete job if this method is 
asynchronously supported; otherwise it will be 
NULL. 

TheElement 
IN, 

Required 

CIM_LogicalElem
entRef 

Reference to the FileSystem to be modified. 

Goal 

IN,  

EmbeddedInst
ance, 

Ignored 

CIM_FileSystem
SettingRef 

Setting FileSystemSettings is not supported.. 

InExtents 
IN, 

Ignored 

CIM_StorageExte
ntRef[] 

Ignored because this implementation only 
supports creating Filesystem from 
StoragePool. 

Pools 
IN,  

Optional 

CIM_StoragePool
Ref[] 

Reference to the concrete StoragePool in 
which the FileSystem will be extended. 

NOTE:  

¶ ONLY one StoragePool will be used when 

extending the Filesystem. Therefore, 

whenever the client provides more than 

one pool in Pools, ONLY the 1
st
 

StoragePool will be used and rest of the 

StoragePools will be ignored. 

Sizes 

IN, 

OUT, 

Required if 
Pools[] 
provided 

uint64[] 

Size of the Filesystem that clients want to 
extent to. 

NOTE:  

¶ Only the 1
st
 value in Sizes[] will be used 

since only the 1
st
 pool is cared. 

ExtentSettings 
IN,  

Ignored 

CIM_StorageSetti
ngRef[] 

Ignored because this implementation only 
supports creating Filesystem from 
StoragePool. 

FileServer 
IN,  

Ignored 

CIM_ComputerSy
stemRef 

Modification of Local Access is not supported. 

LocalAccessPoint 
IN, 

Ignored 
String Modification of Local Access is not supported. 

LocalAccessSetting 

IN, 

EmbeddedInst
ance, 

Ignored 

SNIA_LocallyAcc
essibleFileSyste
mSettingRef 

Modification of Local Access is not supported. 

InUseOptions 
IN, 

Ignored 
Uint16 Ignored. 
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WaitTime 
IN, 

Ignored 
Uint32 Ignored. 

¶ Return Results 

Table 128 - Possible return code of 
FileSystemConfigurationService.SNIA_ModifyFileSystem 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 Uint32 

Failed: 

¶ Invalid Parameters. 

¶ There is insufficient space in the pool to extend the file system. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files.  

¶ Any of the input references cannot be found in the system. 

Method: FileSystemConfigurationService.DeleteFileSystem 

¶ Description 

This extrinsic method allows the client to delete a file system. 

¶ Parameters 

Table 129 - Signature and Parameters of 
FileSystemConfigurationService.DeleteFileSystem 

Parameter  Qualifiers Type Description 

Job OUT 
CIM_Concrete
JobRef 

Reference of the concrete job if this method is 
asynchronously supported; otherwise it will be 
NULL. 

TheElement 
IN, 

Required 

CIM_LocalFile
SystemRef 

Reference to the FileSystem to be deleted. 

InUseOptions 
IN, 

Ignored 
Uint16 Ignored. 
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WaitTime 
IN, 

Ignored 
Uint32 Ignored. 

¶ Return Results 

Table 130 - Possible return code of FileSystemConfigurationService.DeleteFileSystem 

Return code Type Description 

0 uint32 Job Completed with No Error 

4096 Uint32 Method Parameters Checked ï Job Started 

1 Uint32 

Failed: 

¶ Invalid Parameters. 

¶ Any error occurs when calling underlying component. 

NA CIM_Error 

Exceptions will be thrown when any of the below cases is met: 

¶ Any of the required parameters in SNIA Spec is NULL. 

¶ Any of the input parameters is not of the right CIM/SNIA type defined in 

the MOF files.  

¶ Any of the input references cannot be found in the system. 

Client considerations 

Model Specification 

¶ Filesystem Exportation Support 

Per system design, one Filesystem can only support one kind of protocol ï CIFS or NFS. 
It means that the user cannot create a CIFS Share and a NFS Share from a Filesystem 
or its sub components at the same time. 

The type of protocol Filesystem supports is determined by the FileServer parameter 
when creating the Filesystem. 

The type of protocol Filesystem supports cannot be modified via SMI-S. 

¶ Filesystem Storage 

The Filesystem created via SMI-S is thin. SMI-S does not support creating a non-thin 
Filesystem or modifying a Filesystem to non-thin. 

Use case: Create Locally Accessible Setting for Filesystem 

Locally accessible setting is required when creating a locally accessible filesystem via SMI-S.  

Refer to Use Case: Create a Locally Accessible Filesystem on a StoragePool. 

Use case: Create a Locally Accessible Filesystem on a StoragePool 

This use case describes how to create a file system on a StoragePool. 
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Use Case: Create Locally Accessible Filesystem on StoragePool

Create Supported Local Access Settings
(This is a negotiation between client and provider)

Get Preconditions
(Refer to case in NAS Head profile)

Get NAS Head ComputerSystem

Travers CIM_HostedService to 
SNIA_FileSystemConfigurationService

Get StoragePool Get File Server

Travers CIM_HostedDependency to 
SNIA_LocallyAccessibleFileSystemCapabilities

Invoke Method CreateGoalSettings() 
to get SupportedGoalSettings

Settings satisfied

Modify returned setting and use it as 
TemplateGoalSettings(input) 

N

Goal setting created

Y

Invoke Method 
SNIA_FileSystemConfigurationService.SNIA_CreateFileSystem()

Input 
Parameters

Pools LocalAccessSetting

FileServer

Other parameters
ElementName, Sizes, LocalAccessPoint, Χ...

Done

 

Figure 20 - Flowchart of Creating a File System 

Use case: Modify the Name of a Filesystem 

This use case describes how to modify the name of a file system. 
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Use Case: Modify the name of a Filesystem 

Get Filesystem to be renamed
(Refer to case in File System profile)

Get Preconditions
(Refer to case in NAS Head profile)

Get NAS Head ComputerSystem

Travers CIM_HostedService to 
SNIA_FileSystemConfigurationService

Invoke Method 
SNIA_FileSystemConfigurationService.SNIA_ModifyFileSystem()

Input 
Parameters

Other parameters
ElementName (new name)

Done

CIM_LocalFileSystem

TheElement

 

Figure 21 -  Flowchart of Modifying Filesystem Name 

Use case: Increase the size of a File System 

This use case describes how to increase the size of a file system. 

 

Figure 22 - Flowchart of Extending a File System 
































































