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Introduction

The information in this specification should be sufficient for a provider or consumer of this data to identify
unambiguously the classes, properties, methods, and values that shall be instantiated and manipulated to
represent and manage the components described in this document. The target audience for this
specification is implementers who are writing CIM-based providers or consumers of management
interfaces that represent the components described in this document.

6 DMTF Standard Version 1.0.0
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Memory Resource Virtualization Profile

1 Scope

This profile is a component DMTF management profile that extends the management capabilities of the
referencing profile by adding the support to represent and manage the allocation of memory to virtual
systems.

2 Normative References

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

DMTF DSP0004, CIM Infrastructure Specification 2.5,
http://www.dmtf.org/standards/published documents/DSP0004 2.5.pdf

DMTF DSP0200, CIM Operations over HTTP 1.3,
http://www.dmtf.org/standards/published documents/DSP0200 1.3.pdf

DMTF DSP1001, Management Profile Specification Usage Guide 1.0,
http://www.dmtf.org/standards/published _documents/DSP1001 1.0.pdf

DMTF DSP1026, System Memory Profile 1.0,
http://www.dmtf.org/standards/published documents/DSP1026 1.0.pdf

DMTF DSP1033, Profile Registration Profile 1.0,
http://www.dmtf.org/standards/published documents/DSP1033 1.0.pdf

DMTF DSP1041, Resource Allocation Profile 1.1,
http://www.dmtf.org/standards/published _documents/DSP1041 1.1.pdf

DMTF DSP1043, Allocation Capabilities Profile 1.0,
http://www.dmtf.org/standards/published documents/DSP1043 1.0.pdf

ISO/IEC Directives, Part 2, Rules for the structure and drafting of International Standards,
http://isotc.iso.org/livelink/livelink.exe?func=I1&objld=4230456&0bjAction=browseé&sort=subtype

3 Terms and Definitions

For the purposes of this document, the following terms and definitions apply. For the purposes of this
document, the terms and definitions given in DSP1033 and DSP1001 also apply.

3.1
can
used for statements of possibility and capability, whether material, physical, or causal

3.2
cannot
used for statements of possibility and capability, whether material, physical, or causal

Version 1.0.0 DMTF Standard 7
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3.3
conditional

indicates requirements strictly to be followed in order to conform to the document and from which no
deviation is permitted when the specified conditions are met

3.4
mandatory

indicates requirements strictly to be followed in order to conform to the document and from which no
deviation is permitted

35
may
indicates a course of action permissible within the limits of the document

3.6
need not
indicates a course of action permissible within the limits of the document

3.7
optional
indicates a course of action permissible within the limits of the document

3.8
referencing profile

indicates a profile that owns the definition of this class and can include a reference to this profile in its
“Related Profiles” table

3.9
shall

indicates requirements strictly to be followed in order to conform to the document and from which no
deviation is permitted

3.10
shall not

indicates requirements strictly to be followed in order to conform to the document and from which no
deviation is permitted

3.11
should

indicates that among several possibilities, one is recommended as particularly suitable, without
mentioning or excluding others, or that a certain course of action is preferred but not necessarily required

3.12
should not
indicates that a certain possibility or course of action is deprecated but not prohibited

3.13
unspecified
indicates that this profile does not define any constraints for the referenced CIM element

3.14
client
an application that exploits facilities specified by this profile

8 DMTF Standard Version 1.0.0
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3.15
implementation
a set of CIM providers that realize the classes specified by this profile

3.16
this profile
this DMTF management profile — the Memory Resource Virtualization Profile

3.17
concrete memory resource pool
a resource pool that subdivides the capacity of its (primordial or concrete) parent resource pool

3.18
host memory

a contiguous extent of memory contained by the host system that may be allocated with either exclusive
or shared access to a memory resource pool

3.19
host system
the scoping system that contains memory resources that may be allocated, virtualized, or both

3.20
memory composition
the aggregation of memory extents into an encompassing memory extent

3.21
memory resource allocation
the allocation of memory from a memaory resource pool to a virtual system

3.22
memory resource allocation request
a request for a memory resource allocation

3.23
memory resource pool
a resource pool that represents memory available for memory resource allocation

3.24
memory resource pool configuration service

a configuration service that supports the addition or removal of host memory to or from a memory
resource pool, and the creation or deletion of concrete subpools of a memory resource pool

3.25
primordial memory resource pool
a resource pool that aggregates memory available for or used by memory resource allocations

3.26
virtual computer system
the concept of a virtual system as applied to a computer system

Other common industry terms are virtual machine, hosted computer, child partition, logical partition,
domain, guest, or container.

Version 1.0.0 DMTF Standard 9
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3.27
virtualization platform
virtualizing infrastructure provided by a host system that enables the deployment of virtual systems

3.28

virtual memory

the instantiation of allocated host memory that is exposed to a virtual system through a logical memory
device; the result of a memory resource allocation based on a memory resource allocation request

NOTE: The definition of the term “virtual memory” is specialized from the term “virtual resource” defined in the
Resource Allocation Profile (DSP1041) and deviates from common computer industry parlance.

4 Symbols and Abbreviated Terms
The following symbols and abbreviations are used in this document.

4.1
CIM
Common Information Model

4.2
CIMOM
CIM object manager

4.3
MCA
capabilities settings of systems and of memory resource pools

4.4
MMS
mutability settings of memory resource allocation requests or memory resource allocations

4.5
MRA
memory resource allocation

4.6
MRQ
memory resource allocation request

4.7
RASD
CIM_ResourceAllocationSettingData

4.8
VSSD
CIM_VirtualSystemSettingData

10 DMTF Standard Version 1.0.0
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5 Synopsis

Profile Name: Memory Resource Virtualization

Version: 1.0.0

Organization: DMTF

CIM Schema Version: 2.22

Central Class: CIM_ResourcePool

Scoping Class: CIM_System

Memory Resource Virtualization Profile

This profile is a component profile that defines the minimum object model needed to provide for the CIM
representation and management of the virtualization of memory.

Table 1 lists DMTF management profiles on which this profile depends.

Table 1 — Related Profiles

Profile Name Organization |Version |Relationship |Description

Resource Allocation DMTF 1.1 Specializes The abstract profile that describes the
virtualization of resources
See 7.2.

Allocation Capabilities DMTF 1.0 Specializes The abstract profile that describes
capabilities for resource allocation
See 7.3.

Profile Registration DMTF 1.0 Mandatory The profile that specifies registered
profiles

System Memory DMTF 1.0 Optional The SMWG profile that specifies the

management of system memory

See 7.4.

6 Description (Informative)

This clause introduces the management domain addressed by the Memory Resource Virtualization
Profile, and outlines the central modeling elements established for representation and control of the

management domain.

6.1 General

In computer virtualization systems, virtual computer systems are composed of component virtual
resources. This profile specifies the allocation and management of host computer system memory in
support of virtual computer system memory. The memory described here would appear as “physical”
memory to an operating system running in the virtual computer system. This profile is not intended to
specify the management of virtual memory as virtualized by operating systems.

This profile applies the resource virtualization pattern defined in DSP1041 (Resource Allocation Profile)
and the allocation capabilities pattern defined in DSP1043 (Allocation Capabilities Profile) to enable the

Version 1.0.0

DMTF Standard
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management of processor resources that are allocated to virtual systems. This profile defines additional
CIM elements and constraints beyond those defined in the specialized profiles. Optionally
implementations may implement DSP1026 (System Memory Profile) to represent host memory.

6.2 Memory Resource Virtualization Class Schema

Figure 1 shows the class schema of this profile. It outlines the elements that are referenced and in some
cases further constrained by this profile, as well as the dependency relationships between elements of
this profile and other profiles. For simplicity in diagrams, the prefix CIM_ has been removed from class
and association names. Inheritance relationships are shown only to the extent required in the context of

this profile.
AffectedJobElemernt
* *
*
0.1 RegisteredProfile ConcreteJob ManagedSystemElement
o (See "Profile Registration Profile") *
S
g 1 Component 0.1
o
[
5 ElementAllocatedFromPool « | LogicaElement
€
8 ElementConformsToProfile (See "Referencing Profile™)
£ JAN
ML
§ 1 .
m *
ResourcePool | 1.* HostedResourcePool 1 System
0.1 (See "Referencing Profile ") Element-
Capabilities
0.1 |* 1 1
E *
£
@ ResourcePool ConfigurationCapabilities 3 AllocationCapabilities
— m L
o 8| 2 5
8 R 1 8 8
2 5| = Element - g 2 * 0.1
E L8 . Capabilities ol &
gl el = Ll Il e
< B| &| 1| ResourcePoolConfigurationService |1.* g
o >
5| 2 @
w (&
5 ElementCapabilities N
&% SettingsDefineCapabilities .
SettingsDefineState
0.1 * * | x 0.1 *
— ResourceAllocation SettingData Memory
0.1 1 0.1 *
ElementSettingData HostedDependency

This profile specifies the use of the following classes and associations:

Figure 1 — Memory Resource Virtualization Profile: Profile Class Diagram

The CIM_ResourcePool class modeling resource pools for memory resources. Host memory
resources are allocated from their resource pool and used to create the memory resources for

virtual systems

The CIM_Component association modeling the following relationships:

0.1

— the relationship between memory resource pools and memory extents as components of
the resource pools

12
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— the relationship between one aggregated memory extent and one or more aggregating
memory extents

e The CIM_ElementAllocatedFromPool association modeling hierarchies of memory resource
pools and modeling the relationship of resource pools and the virtual memory allocated from
those

e The CIM_HostedResourcePool association modeling the hosting dependency between a
memory resource pool and its host system. A host system supports at least one resource pool

e The CIM_Memory class modeling the following aspects of memory:

— memory as a device in the scope of a system, as modeled by the CIM_SystemDevice
association

— memory as a result of a memory resource allocation from a resource pool, as modeled by
the CIM_ElementAllocatedFromPool association

— memory as a component within memory resource pools, as modeled through the
CIM_Component association

e The CIM_ResourceAllocationSettingData class representing memory resource allocations or
memory resource allocation requests

e The CIM_AllocationCapabilities class and the CIM_ElementCapabilities association modeling
— the memory resource allocation capabilities of host systems
— the memory resource allocation capabilities of memory resource pools
— the mutability of existing memory allocations

e  The CIM_SettingsDefineCapabilities association modeling the relation between memory
allocation capabilities and the settings that define these capabilities

e The CIM_ResourcePoolConfigurationService modeling configuration services for memory
resource pools and the CIM_ResourcePoolConfigurationCapabilities class modeling their
capabilities

e The CIM_Concreteldob class and the CIM_AffectedJobElement association modeling
asynchronous management tasks initiated through memory resource pool configuration
services

In general, any mention of a class in this document means the class itself or its subclasses. For example,
a statement such as “an instance of the CIM_StorageExtent class” implies an instance of the
CIM_StorageExtent class or a subclass of the CIM_StorageExtent class.

6.3 Memory Resource Pool

This profile applies the concept of resource pools defined in DSP1041 to the memory resource type. The
Memory Resource Virtualization Profile uses the memory resource pool as the focal point for memory
allocations. Virtual systems receive memory allocations from memory resource pools based on memory
resource allocation requests. A memory resource pool is an aggregation of host memory available for
allocation in support of virtual memory.

Two types of memory resource pools are defined: primordial and concrete.

6.3.1 Primordial Memory Resource Pool

A primordial memory resource pool aggregates memory capacity; it represents a subset of the
manageable memory capacity of a host system.

Version 1.0.0 DMTF Standard 13
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6.3.2 Concrete Memory Resource Pool

A concrete memory resource pool subdivides the memory capacity of its parent resource pool. The
amount of memory allocated to a concrete resource pool is less than or at most equal to the capacity of
the parent pool, but may use all of the capacity of the parent pool.

6.3.3 Hierarchies of Memory Resource Pools

This profile applies the concept of resource pool hierarchies defined in DSP1041 to the memory resource
type; see the “Hierarchies of Resource Pools” subclause in DSP1041.

Figure 2 shows an example of the CIM representation of a memory resource pool hierarchy in which two
host memory extents are aggregated into a primordial memory resource pool. The primordial memory
resource pool is subdivided into three concrete memory resource pools, with each concrete resource pool
allocated 1 GB of memory. The assigned weights differ for each concrete memory resource pool,
indicating different qualities of service for memory extents that are allocated from these pools.

PRIMORDIAL1 : ResourcePool Component HME M1 ; Memory
P oollD = "PRIMORDIALL" BlockSize = 262144
[Capacity = 4194304 NumberOfBlocks = 16384 }
Primordial = TRUE ConsumableBlocks = 16384 HM'EMZ_MMW
Reserved = 3145728 StartingAddress = 1048575 Block Size = 262144
ResourceType =4 (Memory) EndingAddress = 5242879 NumberOfBlocks = 8192
llocationUnits = "byte*2710" ConsumableBlocks = 8192
StartingAddres s = 5242880
. EndingAddress = 7340031
ResourceAllocationFromPool
08_ MRAL : ResourceAllocationSettingData é MRA? : Res ourc eAllocationSettingData E MRAS3 : ResourceAllocationSettingData
g ResourceType = 4 (Memory) g Resource Type = 4 (Memory) E Resource Ty pe = 4 (Memory)
I PoollD = "PRIMORDIALL" I PoollD = "PRIMORDIAL1" L] PoolID = "PRIMORD IAL1"
ol Alloc ationUnits = "by te*2710" B AllocationUnits = "byte*2~10" E AllocationUnits = "byte"
§ VirtualQuantity = 1048576 § VirtualQuantity = 1048576 g VirtualQuantity = 1048576
=] Reservation = 1048576 =] Reservation = 1048576 :% Reservation = 1048576
Y| |umit= oL | |imit = (NULL) | |uimit = (UL
g \Weight = 100 & \Weight = 200 g Weight = 300
[3) [a) 9
m . | X | .
ElementSettingData ElementSettingData ElementSettingData
CONCRETEI : ResourceP ool CONCRETE? : ResourceP ool CONCRETE3: ResourceP ool
PoollD = "CONCRETEL" PoollD = "CONCRETE2" PoollD = "CONCRETE3"
Capacity = 1048576 Capacity = 1048576 Capacity = 1048576
Primordial = FALSE Primordial = FALSE Primordial = FALSE
Reserved =0 Reserved =0 Reserved =0
ResourceType = 4 (Memory) ResourceType = 4 (Memory ) ResourceType =4 (Memory )
AllocationUnits = "byte*2/10" AllocationUnits = "byte*2/10" AllocationUnits = "byte*2/10"

Figure 2 — Instance Diagram: Concept of Memory Resource Pool Hierarchies

6.3.4 Memory Resource Pool Management

This profile applies the concept of resource pool management defined in DSP1041 to the memory
resource type; see the “Pool and Resource Management” subclause in DSP1041.

6.4 Memory Resource Allocation

This profile applies the concept of device resource allocation defined in DSP1041 to the memory resource
type; see the “Device Resource Allocation” subclause in DSP1041.

6.4.1 General

Figure 3 shows a typical situation for memory resource allocation in the context of a virtual system.
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-
VS1 : ComputerSystem 7 VS1STAT : VirtualSystemSettingData VSIDEF : VirtualSystemSettingData
B /
/ i g
Settings DefineState ElementSettingData .4 \litialSystem SetfingDataCompanent
MEMREQ : ResourceAlloc ationSettingData
ResourceType =4 (Memory)
PoollD = "MP1"
AllocationUnits = "byte*2/10"
VirtualQuantity = 2097152
Reservation = 262144
Memory Resource Allocation Request
Other Resource Allocation Requests
Virtual System Representation “State” Virtual System Configuration ‘D efined” Virtual System Configuration
Before Resource Allocation
After Resource Allocation
| VS1: ComputerSystem 7 VSISTAT : VirtualSystemSettingData 1 [VSIDEF : VirtualSystemSettingData
/ /
,
r
i g ElementSettingData {
SystemDevice i i VirtualSystemSettingDataComponent.
MEMSTAT : Res ourceAllocationSettingData MEMREQ : ResourceAlloc ationSettingData
MEWL Memo ResourceType = 4 (Memory) \ ResourceType =4 (Memory)
Stan?ingAddress =0 \ PoollD = "MP1" by PoollD = "MP1"
EndingAddress =2097151 AllocationUnits = "byte*2410" AllocationUnits = "byte*2/10"
Virtual Memory VirtualQuantity = 2097152 VirtualQuantity = 2097152
Representation Reservation =262144 Reservation = 262144
ElementAllocated - Memory Resource Allocation Memory Resource Allocation Request
FromP ool ResourceAllocationFromPool
Other Virtual Resources Other Resource Allocations Other Resource Allocation Requests
Virtual System Representation “State” Virtual System Configuration ‘D efined” Virtual System Configuration
Hos tedDependency
HostedPoal MP1 : ResourcePool
— HOST : System PoollD = "MP1"

Capacity =1048576
Primordial = TRUE
Reserved = 262144

SystemDevice ResourceType =4 (Memory)
Alloc ationUnits = "byte*2°10"

HMEM : Memon Component

StartingAddress = 1048576
EndingAddress = 2097151

Host Memory Representation

O O O

Other Host Resources (may include other Memory )

Host System Representation

Figure 3 — Instance Diagram: Concept of Memory Resource Allocation

6.4.2 Memory Resource Allocation Request

The memory requirements of a virtual system are defined as part of the “Defined” virtual system
configuration. The “Defined” virtual system configuration contains memory resource allocation requests
represented as instances of the CIM_ResourceAllocationSettingData class.

An example of the CIM representation of a memory resource allocation request is shown in the upper
right part of Figure 3.

6.4.3 Memory Resource Allocation

As a virtual system is activated (or instantiated), memory needs to be allocated as requested by memory
resource allocation requests in the virtual system definition. Memory resource allocations are represented
as instances of the CIM_ResourceAllocationSettingData class in the “State” virtual system configuration.
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425  An example of the CIM representation of a memory resource allocation is shown in the center part of
426 Figure 3.

427  6.4.4 Virtual Memory

428  Virtual memory is the instantiation of allocated host memory that is exposed to a virtual system through a
429 logical memory device; it is the result of the memaory resource allocation based on a memory resource
430 allocation request. Virtual memory may be virtualized using techniques like paging and dynamic address
431  translation, but may also be host memory that is directly passed through to the virtual system. Virtual
432 memory is represented by an instance of the CIM_Memory class as part of the virtual system

433 representation.

434 NOTE The definition of the term “virtual memory” is specialized from the term “virtual resource” defined in DSP1041
435 and deviates from common computer industry parlance.

436  An example of the CIM representation of virtual memory as the result of a memory resource allocation is
437  shown on the left side in the central part of Figure 3.

438 6.4.5 Memory Virtualization

439  The amount of host memory reserved may be less than the amount of virtual memory available to the
440  virtual system. This indicates that memory is virtualized by facilities of the host system, such that the
441 amount of virtual memory usable by the virtual system is larger than the amount of real memory required
442  for its support.

443  An example of the CIM representation of memory virtualization is shown in the center part of Figure 3
444  where the amount of virtual memory is significantly larger than the amount of allocated host memory.

445 6.4.6 Memory Composition

446 Memory may be composed of other memory. For example, a virtualization platform may support the
447 allocation of memory from more than one resource pool, resulting in several virtual memory extents that
448  then are composed into one aggregating memory extent. This situation is shown in Figure 4. It is similar
449  to the situation shown in Figure 3, but in Figure 4 the virtual memory is composed from two memory
450 extents that are allocated from two different memory resource pools. The two memory extents are

451 composed into a memory composition that is a logical device of the virtual system.
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Figure 4 — Instance Diagram: Memory Composition
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6.4.7 Dedicated Host Memory

Dedicated host memory is memory owned by the host system that is exclusively reserved for support of
the virtual memory of a particular virtual system.

6.4.8 Host Memory Consumption

A memory resource allocation request references the memory resource pool to be used by specifying the
value of the PoollD property. Host memory is allocated from the identified memory resource pool during
memory resource allocation.

6.4.8.1 Statically Controlled Memory Consumption

With statically controlled memory consumption, a particular memory resource allocation request is
supported only if the amount of host memory available in the addressed memory pool is at least as large
as the amount requested. This approach is called admission control. Each successfully allocated memory
resource reduces the amount of memory available in the pool, respectively. In the CIM representation of
the memory resource pool, the amount of memory consumed from the pool is visible through the value of
the Reserved property.

6.4.8.2 Dynamically Controlled Memory Consumption

With dynamically controlled memory consumption, the amount of host memory allocated in support of
virtual memory is not a constant value but varies significantly over time, depending on factors like the
memory access pattern of software executed within the virtual system or the memory consumption of
other virtual machines.

Further, with dynamically controlled memory consumption, the amount of memory managed through a
memory resource pool conceptually may be considered as unlimited, such that no admission control is
performed at the time virtual memory is initially allocated (usually at virtual system activation time). Of
course, the host system may experience memory shortages in later stages, such that ultimately the host
system is no longer able to support the sum of virtual memory of all hosted virtual systems.

7 Implementation

This clause details the requirements related to classes and their properties for implementations of this
profile. The CIM Schema descriptions for any referenced element and its sub-elements apply.

The list of all methods covered by this profile is in clause 8. The list of all classes and their elements that
are covered by this profile is provided in clause 10.

In references to CIM Schema properties that enumerate values, the numeric value is normative and the
descriptive text following it in parentheses is informative. For example, in the statement “If an instance of
the CIM_ResourcePoolConfigurationCapabilities class contains the value 4 (DeleteResourcePool is
supported) in an element of the SynchronousMethodsSupported| ] array property”, the value “4” is
normative text and “(DeleteResourcePool is supported)” is informative text.

7.1 Allocation Units

All properties that describe storage extents of memory shall be measured in the allocation unit “kilobyte”.
This requirement applies to all the following classes and properties:

. CIM_Memory
—  StartingAddress property: Value shall be in units of kilobyte
— EndingAddress property: Value shall be in units of kilobyte

18 DMTF Standard Version 1.0.0
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NOTE: The properties NumberOfBlocks and ConsumableBlocks in the CIM_StorageExtent class that is base class
of the CIM_Memory class allows specifying the memory size in units of blocks, with the blocksize specified through
the value of the BlockSize property.

e CIM_ResourceAllocationSettingData
— AllocationUnits property: Value shall be “byte*2710” (equals kilobyte)
— Reservation property: Value shall be in units of kilobyte
—  Limit property: Value shall be in units of kilobyte

e CIM_ResourcePool
— AllocationUnits property: Value shall be “byte*2710” (equals kilobyte)
—  Capacity property: Value shall be in units of kilobyte

— Reserved property: Value shall be in units of kilobyte

7.2 Resource Allocation Profile
DSP1041 should be used to model host memory.

DSP1041 shall be used to model
e memory resource pool
e memory resource allocation
e memory resource allocation request

e  virtual memory

7.2.1 Host Memory

The support of the representation of host memory is optional.

NOTE The support for the representation of host memory is mandatory if the System Memory Profile (DSP1026) is
supported; see 7.4.

If the representation of host memory supported, all of the following rules apply:

1) Host memory shall be represented by one or more instances of the CIM_Memory class that are
associated with the instance of the CIM_System class that represents the host system through
an instance of the CIM_SystemDevice association.

2) If the host memory is composed from more than one extent, host memory shall be represented
as a memory composition as follows:

—  Each composing memory extent shall be represented by an instance of the CIM_Memory
class as required by rule 1).

—  Total memory shall be represented by an instance of the CIM_Memory class as required
by rule 1). In that instance the value of the StartingAddress property shall be 0, and the
value of the EndingAddress property shall be the highest ending address from any of the
composing memory extents. The range spanned by subtracting the value of the
EndingAddress property from that of the StartingAddress property shall be reflected by the
values of the BlockSize, NumberOfBlocks and ConsumableBlocks properties, respectively.

— Each instance if the CIM_Memory class representing a composing memory extent shall be
associated with the instance of the CIM_Memory class representing total memory through
an instance of the CIM_Component association.

NOTE: In a memory composition, total memory may span memory gaps that are not covered by a composing
memory extent.
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7.2.2 Memory Resource Pool

This subclause specifies implementation requirements for the representation of memory resource pools.

7.2.2.1 CIM_ResourcePool.Primordial Property

The value of the Primordial property shall be set to TRUE for any instance of the CIM_ResourcePool
class that represents a primordial memory resource pool. For other instances of the CIM_ResourcePool
class that represent memory resource pools, the value of the Primordial property shall be set to FALSE.

7.2.2.2 CIM_ResourcePool.PoolID Property

The value of the PoollD property shall be set such that it enables unique identification of the instance of
the CIM_ResourcePool class within the scoping host system.

7.2.2.3 Aggregation of Host Resources

The support of the representation of the aggregation of host memory into a primordial memory resource
pool is optional.

If the representation of the aggregation of host memory into primordial memory resource pools is
supported, at least one instance of the CIM_Component association (see 10.5) references the instance of
the CIM_ResourcePool class that represents the pool.

7.2.2.4 CIM_ResourcePool.Reserved Property

The value of the Reserved property shall denote the amount of host memory that is actually reserved
from the resource pool, in units of kilobyte.

7.2.2.5 CIM_ResourcePool.Capacity Property
The support of the Capacity property is conditional.

Conditional Requirement: The Capacity property shall be supported if the aggregation of host resources
is supported (see 7.2.2.3); otherwise, support of the Capacity property is optional.

If the Capacity property is supported, its value shall reflect the maximum amount of memory that can be
allocated from the resource pool in units of kilobyte. If the instance of the CIM_ResourcePool class
represents a memory resource pool with unlimited capacity, the value of the Capacity property shall be
set to the largest value supported by the uint64 datatype.

7.2.2.6 Memory Resource Pool Hierarchies
The support of representing memory resource pool hierarchies is optional.

If the representation of memory resource pool hierarchies is supported, any concrete memory resource
pool shall be represented through an instance of the CIM_ResourcePool class, where all of the following
conditions shall be met:

e  The value of the Primordial property shall be FALSE.

e The instance shall be associated through an instance of CIM_ElementAllocatedFromPool
association to the instance of the CIM_ResourcePool class that represents its parent memory
resource pool.

¢ The instance shall be associated through an instance of the CIM_ElementSettingData
association to the instance of the CIM_ResourceAllocationSettingData class that represents the
amount of memory allocated from the parent resource pool.
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7.2.2.7 Default Memory Resource Pool
The support of designating a default memory resource pool is optional.

If the designation of a default memory resource pool is supported, all of the following conditions apply:

e The default memory resource pool shall be represented by an instance of the
CIM_ResourcePool class; see 10.18.

e That instance shall be associated to the instance of the CIM_AllocationCapabilities class that
represents the pools default allocation capabilities as specified in 7.3.1.5.

e The same instance of the CIM_AllocationCapabilities class shall also represent the systems
default allocation capabilities as specified in 7.3.1.2.

7.2.2.8 Memory Resource Pool Management
The support of memory resource pool management is optional.
7.2.2.8.1 Indication of Support

If memory resource pool management is supported, the instance of the
CIM_ResourcePoolManagementCapabilities class that is associated through an instance of the
CIM_ElementCapabilities association to the instance of the CIM_ResourcePoolManagementService that
represents a memory resource pool configuration service shall represent the capabilities of the resource
pool configuration service as specified in this subclause.

Memory resource pool management is supported (with one or more methods) if the
SynchronousMethodsSupported[ ] array property, the AsynchronousMethodsSupported[ ] array property,
or both have a non-NULL value and contain at least one element.

If memory resource pool management is not supported, the value of both the
SynchronousMethodsSupported| ] and the AsynchronousMethodsSupported[ ] array properties shall be
NULL or an empty array in the instance of the CIM_ResourcePoolManagementCapabilities class that
represents the capabilities of a resource pool configuration service.

7.2.2.8.2 ValueMap Qualifier Method Designators

Qualifier values defined by the ValueMap qualifiers of the SynchronousMethodsSupported[ ] and
AsynchronousMethodsSupported| ] array properties in the CIM_ResourcePoolConfigurationCapabilities
class shall designate methods as follows:

e The value 3 (CreateChildResourcePool is supported) designates the
CreateChildResourcePool( ) method.

e The value 4 (DeleteResourcePool is supported) designates the DeleteResourcePool( ) method.

e The value 5 (AddResourcesToResourcePool is supported) designates the
AddResourcesToResourcePool( ) method.

e The value 6 (RemoveResourcesFromResourcePool) designates the
RemoveResourcesFromResourcePool( ) method.

7.2.2.8.3 Implementation Requirements

Elements in the value sets of the SynchronousMethodsSupported[ ] and
AsynchronousMethodsSupported| ] array properties in the CIM_ResourcePoolConfigurationCapabilities
class shall be specified according to the following rules:

e A particular ValueMap qualifier value shall appear as an element in the value set of at most one
array property.
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o If a particular ValueMap qualifier value does not appear in the value set of either array property,
the corresponding method is not supported.

e If a particular qualifier value is used as element in the value set of the
SynchronousMethodsSupported[ ] array property, the corresponding method shall be supported
with synchronous behavior only.

e If a particular qualifier value is used as element in the value set of the
AsynchronousMethodsSupported| ] array property, the corresponding method shall be
supported with synchronous behavior, asynchronous behavior, or both.

A method implementation shall apply following rules:

e  Asupported method (with synchronous or asynchronous behavior) shall not return 1 (Not
Supported).

¢ A method supported with synchronous behavior only shall not return 4096 (Method Parameters
Checked — Job Started).

7.2.2.8.4 Availability of Support of Asynchronous Operations

This subclause specifies the CIM elements that indicate the availability of the support for asynchronous
operations for memory resource pool management.

Asynchronous operations for memory resource pool management are supported (with one or more
methods) if the AsynchronousMethodsSupported[ ] array property has a non-NULL value and contains at
least one element.

7.2.3 Memory Resource Allocation

NOTE: DSP1041 specifies two alternatives for modeling resource allocation: simple resource allocation and virtual
resource allocation.

Implementations conforming to the Memory Resource Virtualization Profile shall implement virtual
resource allocation as defined in the “Modeling Virtual Resource Allocation (Optional)” clause of
DSP1041.

7.2.4 CIM_ResourceAllocationSettingData

This subclause specifies the use of the CIM_ResourceAllocationSettingData class.

7.2.4.1 General

Instances of the CIM_ResourceAllocationSettingData class
e shall be used to represent memory resource allocation requests (MRQ)
e shall be used to represent memory resource allocations (MRA)

e shall be used to represent settings that define the capabilities of systems and of memory
resource pools (MCA)

e may be used to represent settings that define the mutability of memory resource allocations
(MMS)

The specifications in this subclause generally define constraints for property values used in these
representations. Constraints that apply to only a subset of these representations are prefixed with the
respective acronyms and followed by the word “Only” and a colon.
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7.2.4.2 CIM_ResourceAllocationSettingData.PoolID Property

The value of the PoollD property shall designate the memory resource pool. A NULL value shall indicate
the use of the host system'’s default memory resource pool.

7.2.4.3 CIM_ResourceAllocationSettingData.ConsumerVisibility Property

The value of the ConsumerVisibility property shall denote whether host memory is directly passed
through to the virtual system or whether memory is virtualized. Values shall be assigned as follows:

e Avalue of 2 (Passed-Through) shall denote that host memory is passed through.
e Avalue of 3 (Virtualized) shall denote that memory is virtualized.

¢  MRQ Only: A value of 0 (Unknown) shall be used if the represented memory resource allocation
request does not predefine which type of memory shall be allocated.

Other values shall not be used.

7.2.4.4 CIM_ResourceAllocationSettingData.HostResource[ | Array Property

Support of the HostResource[ ] array property is conditional if representing memory resource allocations,
and optional otherwise.

MRA Only: Conditional Requirement: The HostResource[ ] array property shall be supported if the value
of the MappingBehavior property is 2 (Dedicated).

Otherwise, the HostResource[ ] array property may be supported.

If HostResource[ ] array property is supported, the following rules apply:

e If the value of the ConsumerVisibility property (see 7.2.4.3) is 2 (Passed-Through), the value of
the HostResource[ ] array property should designate the host memory resource that is passed
through to a virtual system. A value of NULL or an empty array should indicate that the passed-
through host memory resource is not represented by an instance of the CIM_Memory class.

e If the value of the ConsumerVisibility property is 3 (Virtualized), the value of the HostResource][ ]
array property shall be NULL or shall be an empty array.

e  MRA Only: The value of the HostResource[ ] array property depends on the value of the
MappingBehavior property as follows:

— If the value of the MappingBehavior property is 2 (Dedicated), elements in the value of the
HostResource[ | array property shall reference instances of the CIM_Memory class that
represent host memory extents that are exclusively dedicated to the virtual system.

— If the value of the MappingBehavior property is 3 (Hard Affinity) or 4 (Soft Affinity),
elements in the value of the HostResource[ ] array property shall reference instances of the
CIM_Memory class that represent host memory extents that provide the allocation of the
virtual memory.

e  MRQ Only: The value of the HostResource][ ] array property depends on the value of the
MappingBehavior property as follows:

—  If the value of the MappingBehavior property is 2 (Dedicated), elements in the value of the
HostResource[ | array property shall reference instances of the CIM_Memory class that
represent host memory extents that are required with dedicated access by the virtual
system.

—  If the value of the MappingBehavior property is 3 (Soft Affinity), elements in the value of the
HostResource[ ] array property shall reference instances of the CIM_Memory class that
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represent host memory extents that are preferred for the allocation of the virtual systems
memory.

—  If the value of the MappingBehavior property is 4 (Hard Affinity), elements in the value of
the HostResource[ ] array property shall reference instances of the CIM_Memory class that
represent host memory extents that are required for the allocation of the virtual systems
memory.

If the HostResource[ ] array property is not supported, the value of the HostResource[ ] array property
shall be NULL. This indicates that host memory extents that are exclusively dedicated to the virtual
system or that provide the allocation of the virtual memory are not defined.

7.2.4.5 CIM_ResourceAllocationSettingData.VirtualQuantity Property

The value of the VirtualQuantity property shall denote the amount of virtual memory available to a virtual
system in units of kilobyte.

7.2.4.6 CIM_ResourceAllocationSettingData.Reservation Property
Support of the Reservation property is optional.

If the Reservation property is supported, the value of the Reservation property shall denote the amount of
host memory reserved for the exclusive use of a virtual system in units of kilobyte.

If the Reservation property is not supported, it shall have a value of NULL. This indicates that an amount
of host memory reserved for the exclusive use of the virtual system is not defined.

7.2.4.7 CIM_ResourceAllocationSettingData.Limit Property
Support of the Limit property is optional.

If the Limit property is supported, the value of the Limit property shall denote the maximum amount of
host memory available to a virtual system in units of kilobyte.

If the Limit property is not supported, it shall have a value of NULL. This indicates that a maximum
amount of host memory available to the virtual system is not defined.

7.2.4.8 CIM_ResourceAllocationSettingData.Weight Property
Support of the Weight property is optional.

If the Weight property is supported, its value shall denote the relative priority of a memory resource
allocation in relation to other memory resource allocations.

If the Weight property is not supported, it shall have a value of NULL. This indicates that a relative priority
of the memory resource allocation in relations to other memory resource allocations is not defined.

7.2.49 CIM_ResourceAllocationSettingData.Parent Property
The implementation of the Parent property is optional.

If the Parent property is supported, the value of the Parent property shall denote the parent entity of the
memory resource allocation.

If the Parent property is not supported, is shall have a value of NULL. This indicates that a parent entity of
the memory resource allocation is not defined.

NOTE: For example, the value of the Parent property may refer to the name of an address space that resides in
the host system.

24 DMTF Standard Version 1.0.0



731
732

733
734

735
736

737
738

739
740

741
742
743

744

745
746
747

748
749
750

751
752

753
754

755
756
757

758
759
760
761

762
763
764
765

766

767
768
769

770
771

DSP1045 Memory Resource Virtualization Profile

7.2.4.10 CIM_ResourceAllocationSettingData.Connection[ ] Array Property
The implementation of the Connection[ ] array property is optional.

If Connection[ ] array property is supported, its value shall contain elements that identify entities
connected to the memory resource allocation.

If the Connection[ ] array property is not supported, it shall have a value of NULL. This indicates that
entities connected to the memory resource allocation are not defined.

NOTE: For example, elements of the value of the Connection[ ] array property may refer to the name of shared
memory segments that are mapped to the allocated virtual memory.

7.2.4.11 CIM_ResourceAllocationSettingData.MappingBehavior Property
The implementation of the MappingBehavior property is optional.

If the MappingBehavior property is supported, its value shall denote how host resources referenced by
elements in the value of HostResource[ | array property relate to the memory resource allocation. The
following rules apply:

e MRA Only:

— Avalue of 2 (Dedicated) shall indicate that the represented memaory resource allocation is
provided by host memory resources as referenced by the value of the HostResource[ ]
array property that are exclusively dedicated to the virtual system.

— Avalue of 3 (Soft Affinity) or 4 (Hard Affinity) shall indicate that the represented memory
resource allocation is provided using host memory resource as referenced by the value of
the HostResource[ ] array property.

—  Other values shall not be used.
¢ MRQ Only:

— Avalue of 0 (Unknown) shall indicate that the memory resource allocation request does
not require specific host resources.

— Avalue of 2 (Dedicated) shall indicate that the memory resource allocation request shall be
provided by exclusively dedicated host memory resources as specified through the value of
the HostResource[ ] array property.

— Avalue of 3 (Soft Affinity) shall indicate that the memory resource allocation request shall
preferably be provided by host memory resources as specified through the value of the
HostResource[ ] array property, but that other resources may be used if the requested
resources are not available.

— Avalue of 4 (Hard Affinity) shall indicate that the memory resource allocation request shall
preferably be provided by host memory resources as specified through the value of the
HostResource[ ] array property and that other resources shall not be used if the requested
resources are not available.

—  Other values shall not be used.

If the MappingBehavior property is not supported, it shall have a value of NULL. This indicates that a
further qualification of the value of the HostResource[ ] array property through the value of the
MappingBehavior property is not defined.

7.2.5 Virtual Memory

For the representation of virtual memory all of the following rules apply:
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1) Virtual memory shall be represented by one or more instances of the CIM_Memory class that
are associated with the instance of the CIM_ComputerSystem class that represents the virtual
system through an instance of the CIM_SystemDevice association.

2) If the virtual memory is composed from more than one extent, virtual memory shall be
represented as a memory composition as follows:

—  Each composing memory extent shall be represented by an instance of the CIM_Memory
class as required by rule 1).

—  Total memory shall be represented by an instance of the CIM_Memory class as required
by rule 1). In that instance the value of the StartingAddress property shall be 0, and the
value of the EndingAddress property shall be the highest ending address from any of the
composing memory extents. The range defined by subtracting the value of the
EndingAddress property from that of the StartingAddress property shall be reflected by the
values of the BlockSize, NumberOfBlocks and ConsumableBlocks properties, respectively.

— Each instance of the CIM_Memory class representing a composing memory extent shall be
associated with the instance of the CIM_Memory class representing total memory through
an instance of the CIM_Component association.

3) If amemory extent is directly ba