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Introduction 151 

152 
153 
154 
155 
156 

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.
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Memory Resource Virtualization Profile  157 

159 
160 
161 

163 
164 
165 

166 

1 Scope 158 

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 162 

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 167 

168 DMTF DSP0200, CIM Operations over HTTP 1.3,  
http://www.dmtf.org/standards/published_documents/DSP0200_1.3.pdf 169 

170 DMTF DSP1001, Management Profile Specification Usage Guide 1.0,  
http://www.dmtf.org/standards/published_documents/DSP1001_1.0.pdf 171 

172 DMTF DSP1026, System Memory Profile 1.0,  
http://www.dmtf.org/standards/published_documents/DSP1026_1.0.pdf 173 

174 DMTF DSP1033, Profile Registration Profile 1.0,  
http://www.dmtf.org/standards/published_documents/DSP1033_1.0.pdf 175 

176 DMTF DSP1041, Resource Allocation Profile 1.1,  
http://www.dmtf.org/standards/published_documents/DSP1041_1.1.pdf  177 

178 DMTF DSP1043, Allocation Capabilities Profile 1.0,  
http://www.dmtf.org/standards/published_documents/DSP1043_1.0.pdf 179 

180 ISO/IEC Directives, Part 2, Rules for the structure and drafting of International Standards, 
http://isotc.iso.org/livelink/livelink.exe?func=ll&objId=4230456&objAction=browse&sort=subtype 181 

183 

3 Terms and Definitions 182 

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. 184 

186 
187 

189 
190 

3.1  185 
can 
used for statements of possibility and capability, whether material, physical, or causal 

3.2  188 
cannot 
used for statements of possibility and capability, whether material, physical, or causal 

http://www.dmtf.org/standards/published_documents/DSP0004_2.5.pdf
http://www.dmtf.org/standards/published_documents/DSP0200_1.3.pdf
http://www.dmtf.org/standards/published_documents/DSP1001_1.0.pdf
http://www.dmtf.org/standards/published_documents/DSP1026_1.0.pdf
http://www.dmtf.org/standards/published_documents/DSP1033_1.0.pdf
http://www.dmtf.org/standards/published_documents/DSP1041_1.1.pdf
http://www.dmtf.org/standards/published_documents/DSP1043_1.0.pdf
http://isotc.iso.org/livelink/livelink.exe?func=ll&objId=4230456&objAction=browse&sort=subtype
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3.3  191 
conditional 192 

193 
194 

196 
197 
198 

200 
201 

203 
204 

206 
207 

209 
210 
211 

213 
214 
215 

217 
218 
219 

221 
222 
223 

225 
226 

228 
229 

231 
232 

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  195 
mandatory 
indicates requirements strictly to be followed in order to conform to the document and from which no 
deviation is permitted 

3.5  199 
may 
indicates a course of action permissible within the limits of the document 

3.6  202 
need not 
indicates a course of action permissible within the limits of the document 

3.7  205 
optional 
indicates a course of action permissible within the limits of the document 

3.8  208 
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  212 
shall 
indicates requirements strictly to be followed in order to conform to the document and from which no 
deviation is permitted 

3.10  216 
shall not 
indicates requirements strictly to be followed in order to conform to the document and from which no 
deviation is permitted 

3.11  220 
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  224 
should not 
indicates that a certain possibility or course of action is deprecated but not prohibited 

3.13  227 
unspecified 
indicates that this profile does not define any constraints for the referenced CIM element 

3.14  230 
client 
an application that exploits facilities specified by this profile 
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3.15  233 
implementation 234 

235 

237 
238 

240 
241 

243 
244 
245 

247 
248 

250 
251 

253 
254 

256 
257 

259 
260 

262 
263 
264 

266 
267 

269 
270 
271 
272 

a set of CIM providers that realize the classes specified by this profile 

3.16  236 
this profile 
this DMTF management profile – the Memory Resource Virtualization Profile 

3.17  239 
concrete memory resource pool 
a resource pool that subdivides the capacity of its (primordial or concrete) parent resource pool  

3.18  242 
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  246 
host system 
the scoping system that contains memory resources that may be allocated, virtualized, or both 

3.20  249 
memory composition 
the aggregation of memory extents into an encompassing memory extent 

3.21  252 
memory resource allocation 
the allocation of memory from a memory resource pool to a virtual system 

3.22  255 
memory resource allocation request 
a request for a memory resource allocation 

3.23  258 
memory resource pool 
a resource pool that represents memory available for memory resource allocation 

3.24  261 
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  265 
primordial memory resource pool 
a resource pool that aggregates memory available for or used by memory resource allocations 

3.26  268 
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.  
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3.27  273 
virtualization platform 274 

275 

277 
278 
279 
280 

virtualizing infrastructure provided by a host system that enables the deployment of virtual systems 

3.28  276 
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.  281 

283 

285 
286 

288 
289 

291 
292 

294 
295 

297 
298 

300 
301 

303 
304 

306 
307 

4 Symbols and Abbreviated Terms 282 

The following symbols and abbreviations are used in this document. 

4.1  284 
CIM 
Common Information Model 

4.2  287 
CIMOM 
CIM object manager 

4.3  290 
MCA 
capabilities settings of systems and of memory resource pools 

4.4  293 
MMS 
mutability settings of memory resource allocation requests or memory resource allocations 

4.5  296 
MRA 
memory resource allocation 

4.6  299 
MRQ 
memory resource allocation request 

4.7  302 
RASD 
CIM_ResourceAllocationSettingData 

4.8  305 
VSSD 
CIM_VirtualSystemSettingData 
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5 Synopsis 308 

Profile Name: Memory Resource Virtualization  309 

310 

311 

312 

313 

314 

315 
316 

317 
 318 

319 

Version: 1.0.0  

Organization: DMTF  

CIM Schema Version: 2.22 

Central Class: CIM_ResourcePool  

Scoping Class: CIM_System  

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) 320 

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.  

321 
322 
323 

325 
326 
327 
328 
329 

6.1 General 324 

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 

330 
DSP1043 (Allocation Capabilities Profile) to enable the 331 
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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 

332 
333 

DSP1026 (System Memory Profile) to represent host memory. 334 

336 
337 
338 
339 
340 

6.2 Memory Resource Virtualization Class Schema 335 

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. 
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Figure 1 – Memory Resource Virtualization Profile: Profile Class Diagram 

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

• 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: 

– the relationship between memory resource pools and memory extents as components of 
the resource pools 
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– the relationship between one aggregated memory extent and one or more aggregating 
memory extents 

350 
351 

352 
353 
354 

355 
356 

357 

358 
359 

360 
361 

362 
363 

364 
365 

366 

367 

368 

369 

370 
371 

372 
373 
374 

375 
376 
377 

378 
379 
380 

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

• 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 

• 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 

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

• 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 

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

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

• The CIM_ConcreteJob 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 381 

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. 

382 
383 
384 
385 
386 

387 

389 
390 

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

6.3.1 Primordial Memory Resource Pool 388 

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



Memory Resource Virtualization Profile  DSP1045  

14 DMTF Standard Version 1.0.0 

6.3.2 Concrete Memory Resource Pool 391 

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. 

392 
393 
394 

6.3.3 Hierarchies of Memory Resource Pools 395 

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 

396 
DSP1041. 397 

398 
399 
400 
401 
402 

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. 

 
PoolID = "PRIMORDIAL1"
Capacity = 4194304
Primordial = TRUE
Reserved = 3145728
ResourceType = 4 (Memory)
AllocationUnits = "byte*2^10"

PRIMORDIAL1 : ResourcePool

PoolID = "CONCRETE1"
Capac ity = 1048576
Primordial = FALSE
Reserved = 0
ResourceType = 4 (Memory )
AllocationUnits = "byte*2 1̂0"

CONCRETE1 :  ResourcePool

PoolID = "CONCRETE2"
Capac ity = 1048576
Primordial = FALSE
Reserved = 0
ResourceType = 4 (Memory )
AllocationUnits  = "byte*2 1̂0"

CONCRETE2 :  ResourcePool

El
em

en
tA

llo
ca

te
dF

ro
m

P
oo

l

El
em

en
tA

llo
ca

te
dF

ro
m

P
oo

l

PoolID = "CONCRETE3"
Capacity = 1048576
Primordial = FALSE
Reserved = 0
ResourceType = 4 (Memory )
AllocationUnits  = "byte*2 1̂0"

CONCR ETE3 :  ResourcePool

E
le

m
en

tA
llo

ca
te

dF
ro

m
P

oo
l

ResourceType = 4 (Memory)
PoolID = "PRIMORDIAL1"
AllocationUnits = "by te*2^10"
VirtualQuantity = 1048576
Reservation = 1048576
Limit = (NULL)
Weight = 100

MRA1 : ResourceAllocationSett ingData

BlockSize = 262144
NumberOfBlocks = 16384
ConsumableBlocks = 16384
Start ingAddress = 1048575
EndingAddress = 5242879

HMEM1 : MemoryComponent

ResourceAllocationFromPool

ElementSett ingData

ResourceType = 4 (Memory)
PoolID = "PRIMORDIAL1"
AllocationUnits = "byte*2 1̂0"
VirtualQuantity = 1048576
Reservat ion = 1048576
Limit = (NULL)
Weight = 200

MRA2 : ResourceAllocationSett ingData
ResourceType = 4 (Memory )
PoolID = "PRIMORD IAL1"
AllocationUnits = "byte"
VirtualQuantity  = 1048576
Reservat ion = 1048576
Limit = (NULL)
Weight = 300

MRA3 : ResourceAllocationSettingData

ElementSett ingData ElementSettingData

BlockSize = 262144
NumberOfBlocks = 8192
ConsumableBlocks = 8192
Start ingAddress = 5242880
EndingAddress = 7340031

HMEM2 :  Memory

 403 

404 Figure 2 – Instance Diagram: Concept of Memory Resource Pool Hierarchies 

6.3.4 Memory Resource Pool Management 405 

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 

406 
DSP1041. 407 

6.4 Memory Resource Allocation 408 

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

409 
DSP1041. 410 

412 

6.4.1 General 411 

Figure 3 shows a typical situation for memory resource allocation in the context of a virtual system. 
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Figure 3 – Instance Diagram: Concept of Memory Resource Allocation 

6.4.2 Memory Resource Allocation Request 415 

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 421 

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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An example of the CIM representation of a memory resource allocation is shown in the center part of 
Figure 3
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6.4.4 Virtual Memory  427 

Virtual memory is the instantiation of allocated host memory that is exposed to a virtual system through a 
logical memory device; it is the result of the memory resource allocation based on a memory resource 
allocation request. Virtual memory may be virtualized using techniques like paging and dynamic address 
translation, but may also be host memory that is directly passed through to the virtual system. Virtual 
memory is represented by an instance of the CIM_Memory class as part of the virtual system 
representation. 
NOTE The definition of the term “virtual memory” is specialized from the term “virtual resource” defined in DSP1041 
and deviates from common computer industry parlance.  
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An example of the CIM representation of virtual memory as the result of a memory resource allocation is 
shown on the left side in the central part of Figure 3. 

6.4.5 Memory Virtualization 438 

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

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

6.4.6 Memory Composition 445 

Memory may be composed of other memory. For example, a virtualization platform may support the 
allocation of memory from more than one resource pool, resulting in several virtual memory extents that 
then are composed into one aggregating memory extent. This situation is shown in Figure 4. It is similar 
to the situation shown in Figure 3, but in Figure 4 the virtual memory is composed from two memory 
extents that are allocated from two different memory resource pools. The two memory extents are 
composed into a memory composition that is a logical device of the virtual system. 
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453 Figure 4 – Instance Diagram: Memory Composition 
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6.4.7 Dedicated Host Memory 454 

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.  
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6.4.8 Host Memory Consumption 457 

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

6.4.8.1 Statically Controlled Memory Consumption 461 

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  468 

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 478 

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 488 

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 
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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. 
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• CIM_ResourceAllocationSettingData 

– AllocationUnits property: Value shall be “byte*2^10” (equals kilobyte) 

– Reservation property: Value shall be in units of kilobyte 

– Limit property: Value shall be in units of kilobyte 

• CIM_ResourcePool 

– AllocationUnits property: Value shall be “byte*2^10” (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 505 

DSP1041 should be used to model host memory. 506 

DSP1041 shall be used to model 507 

508 

509 
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511 

513 

• memory resource pool 

• memory resource allocation 

• memory resource allocation request 

• virtual memory 

7.2.1 Host Memory 512 

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
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. 

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 535 

This subclause specifies implementation requirements for the representation of memory resource pools. 536 
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7.2.2.1 CIM_ResourcePool.Primordial Property 537 

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 541 

The value of the PoolID 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 544 

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 550 

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 553 

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 561 

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: 

• The value of the Primordial property shall be FALSE. 

• 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 573 

The support of designating a default memory resource pool is optional. 574 
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If the designation of a default memory resource pool is supported, all of the following conditions apply: 

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

• 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. 

• 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 582 

The support of memory resource pool management is optional. 

7.2.2.8.1 Indication of Support 584 

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 597 

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

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

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

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

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

7.2.2.8.3 Implementation Requirements 608 

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: 

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

• 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: 

• A supported 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 627 

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 633 

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

634 
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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. 638 
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7.2.4 CIM_ResourceAllocationSettingData 639 

This subclause specifies the use of the CIM_ResourceAllocationSettingData class. 

7.2.4.1 General 641 

Instances of the CIM_ResourceAllocationSettingData class 

• shall be used to represent memory resource allocation requests (MRQ) 

• shall be used to represent memory resource allocations (MRA) 

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

• 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 652 

The value of the PoolID property shall designate the memory resource pool. A NULL value shall indicate 
the use of the host system’s default memory resource pool. 
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7.2.4.3 CIM_ResourceAllocationSettingData.ConsumerVisibility Property 655 

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: 

• A value of 2 (Passed-Through) shall denote that host memory is passed through. 

• A value 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 663 

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: 

• 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. 

• 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. 

• 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. 

• 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. 
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– 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 702 

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 705 

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 711 

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 717 

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.  

7.2.4.9 CIM_ResourceAllocationSettingData.Parent Property 723 

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.  
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7.2.4.10 CIM_ResourceAllocationSettingData.Connection[ ] Array Property 731 

The implementation of the Connection[ ] array property is optional. 732 
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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 739 

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: 

• MRA Only:  

– A value of 2 (Dedicated) shall indicate that the represented memory 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. 

– A value 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:  

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

– A value 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. 

– A value 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. 

– A value 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 770 

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. 
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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 a memory extent is directly based on a memory resource allocation, the instance of the 
CIM_Memory class representing that extent shall be associated to all of the following instances: 

– the instance of the CIM_ResourceAllocationSettingData that represents memory resource 
allocation through an instance of the CIM_SettingsDefineState association 

– the instance of the CIM_ResourcePool that represents the memory resource pool providing 
the resource allocation through an instance of the CIM_ElementAllocatedFromPool 
association 

NOTE 1: In a memory composition, total memory may span memory gaps that are not covered by a composing 
memory extent. Discontiguous memory as seen in the memory address space presented to the virtual system is not 
supported. 

NOTE 2: In a memory composition, total memory is never the direct result of a memory allocation; instead, each 
composing memory extent is the direct result of a memory allocation. 

Additional constraints apply if DSP1026 is implemented; see 7.4. 800 

7.3 Allocation Capabilities Profile 801 

DSP1043 shall be used to model the following aspects: 802 

803 
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810 
811 

• the memory resource allocation capabilities of host systems 

• the memory resource allocation capabilities of memory resource pools 

• the mutability of memory resource allocations or memory resource allocation requests 

7.3.1 Memory Resource Allocation Capabilities 806 

The memory resource allocation capabilities of host systems and of memory resource pools shall be 
represented by instances of the CIM_AllocationCapabilities class. 

7.3.1.1 CIM_AllocationCapabilities Class (Capabilities) 809 

This subclause specifies the use of the CIM_AllocationCapabilities class for the representation of the 
memory resource allocation capabilities of host systems and of memory resource pools. 
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7.3.1.1.1 Relationship of System and Resource Pool Capabilities 812 

The memory allocation capabilities of a host system shall be a superset of the memory allocation 
capabilities of all memory resource pools that are hosted by the host system. 
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7.3.1.1.2 CIM_AllocationCapabilities.RequestedTypesSupported Property 815 

The value of the RequestedTypesSupported property shall indicate whether the host system or the 
resource pool support memory resource allocation requests for particular host resources, as follows: 

• A value of 2 (Specific) shall indicate support of specific requests that only refer to a specific host 
memory resource. 

• A value of 3 (General) shall indicate support of generic memory requests that do not refer to a 
particular host memory resource. 

• A value of 4 (Both) shall indicate support of both specific and generic memory requests. 

Other values shall not be used. 

7.3.1.1.3 CIM_AllocationCapabilities.SharingMode Property 824 

The value of the SharingMode property shall indicate whether the host system or the resource pool 
support exclusive access or shared use of managed memory resources, as follows: 

• A value of 2 (Dedicated) shall indicate support of memory resources with exclusive access. This 
value shall be used if host memory is allocated directly to a virtual system for exclusive use. 

• A value of 3 (Shared) shall indicate support of memory resources with shared access. This 
value shall be used if host memory is not allocated directly to a virtual system. 

Other values shall not be used. 
NOTE: More than one instance of the CIM_AllocationCapabilities class may be associated with a host system or 
resource pool. As a result, support of both shared and exclusive access to memory resources may be modeled, and 
one of these sharing modes may be designated the default sharing mode; see 7.3.1.3. 

7.3.1.2 Host System Memory Resource Allocation Capabilities 835 

Each instance of the CIM_System class that represents a host system shall be associated through the 
CIM_ElementCapabilities association with one or more instances of the CIM_AllocationCapabilities class 
that represent the host system’s memory resource allocation capabilities. One of these instances shall 
represent the default memory resource allocation capabilities as specified in 7.3.1.3. 

7.3.1.3 Default Host System Memory Resource Allocation Capabilities 840 

Exactly one instance of the CIM_AllocationCapabilities class shall exist that describes the default memory 
resource allocation capabilities of a host system. That instance shall be associated with the instance of 
the CIM_System class that represents the host system through an instance of the 
CIM_ElementCapabilities association where the value of the Characteristics[ ] array property shall contain 
exactly one element, and that element shall have a value of 2 (Default). 

7.3.1.4 Memory Resource Pool Memory Resource Allocation Capabilities 846 

Each instance of the CIM_ResourcePool class that represents a memory resource pool shall be 
associated through the CIM_ElementCapabilities association with one or more instances of the 
CIM_AllocationCapabilities class that represent the memory resource pool’s memory resource allocation 
capabilities. One of these instances shall represent the default memory resource allocation capabilities as 
specified in 7.3.1.5. 
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7.3.1.5 Default Memory Resource Pool Memory Resource Allocation Capabilities 852 

Exactly one instance of the CIM_AllocationCapabilities class shall exist that describes the default memory 
resource allocation capabilities of a memory resource pool. That instance shall be associated with the 
instance of the CIM_ResourcePool class that represents the memory resource pool through an instance 
of the CIM_ElementCapabilities where the value of the Characteristics array property shall contain exactly 
one element, and that element shall have a value of 2 (Default). 
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7.3.2 Memory Resource Allocation Mutability 858 

The support for the representation of the mutability of memory resource allocation requests and memory 
resource allocations is optional. 

7.3.2.1 Indication of Support 861 

If the representation of the mutability of memory resource allocation requests and memory resource 
allocations is supported, in both cases it shall be represented by instances of the 
CIM_AllocationCapabilities class that are associated with the instance of the 
CIM_ResourceAllocationSettingData class that represents the memory resource allocation request or 
memory resource allocation through instances of the CIM_ElementCapabilities association. 

If the representation of the mutability of a memory resource allocation or a memory resource allocation 
request is not supported, the instance of the CIM_ResourceAllocationSettingData class that represents 
the memory resource allocation request or the memory resource allocation shall not be associated with 
an instance of the CIM_AllocationCapabilities class through an instance of the CIM_ElementCapabilities 
association.  

7.3.2.2 CIM_AllocationCapabilities Class (Mutability) 872 

This subclause specifies the use of the CIM_AllocationCapabilities class for the representation of the 
mutability of a memory resource allocation request or a memory resource allocation. 

7.3.2.2.1 CIM_AllocationCapabilities.RequestedTypesSupported Property 875 

The value of the RequestedTypesSupported property shall indicate whether the type of the memory 
resource allocation can be changed, as follows: 

• A value of 2 (Specific) shall indicate support of change requests that refer to a specific host 
memory resource. 

• A value of 3 (General) shall indicate support of change requests that do not refer to a particular 
host memory resource. 

• A value of 4 (Both) shall indicate support of either type of change request. 

Other values shall not be used. 

7.3.2.2.2 CIM_AllocationCapabilities.SharingMode Property 884 

The value of the SharingMode property shall indicate whether the sharing mode of the memory resource 
allocation can be changed, as follows: 

• A value of NULL shall indicate that the sharing mode of the memory allocation can not be 
changed. 

• A value of 2 (Dedicated) shall indicate support of requests to change the sharing mode to 
exclusive access. 

• A value of 3 (Shared) shall indicate support of requests to change the sharing mode to shared 
access. 



DSP1045 Memory Resource Virtualization Profile  

Version 1.0.0 DMTF Standard 29 

Other values shall not be used. 893 
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7.3.2.2.3 CIM_AllocationCapabilities.SupportedAddStates[ ] Array Property 894 

If the addition of memory to the described memory resource allocation or memory resource allocation 
request is not supported, then If the value of the SupportedAddStates[ ] array property shall be NULL. 

If the value set of the SupportedAddStates[ ] is empty, then the addition of memory to the described 
memory resource allocation or memory resource allocation request shall be supported regardless of the 
virtual system state of the scoping virtual system. 

If values are provided as elements of the SupportedAddStates[ ] array property, these values shall 
designate a set of potential virtual system states. The addition of memory to the described memory 
resource allocation or memory resource allocation request shall be supported if the scoping virtual system 
is in any of the designated virtual system states.  

7.3.2.2.4 CIM_AllocationCapabilities.SupportedRemoveStates[ ] Array Property 904 

If the removal of memory from the described memory resource allocation or memory resource allocation 
request is not supported, then the value of the SupportedRemoveStates[ ] array property shall be NULL. 

If the value set of the SupportedRemoveStates[ ] array property is empty, then the removal of memory 
from the described memory resource allocation or memory resource allocation request shall be supported 
regardless of the virtual system state of the scoping virtual system. 

If values are provided as elements of the SupportedRemoveStates[ ] array property, these values shall 
designate a set of potential virtual system states. The removal of memory from the described memory 
resource allocation or memory resource allocation request shall be supported if the scoping virtual system 
is in any of the designated virtual system states. 

7.4 System Memory Profile 914 

The support of DSP1026 for representation of host system memory is optional. 915 

The support of DSP1026 for representation of virtual system memory is optional. Additional constraints 
defined in 7.2.5

916 
917  apply. 

NOTE: DSP1026 defines that there is exactly one instance of the CIM_Memory class associated to the instance of 
the CIM_System class representing a system through an instance of the CIM_SystemDevice association. In context 
of the Memory Resource Virtualization Profile it is expected that there are host systems as well as virtual systems 
that have more than one memory extent assigned. A possible solution would be to use a memory composition where 
the instance of the CIM_Memory class that represents the memory composition is assigned as central instance of 

918 
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DSP1026. 923 

925 
926 

8 Methods 924 

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

8.1 General 927 

Support of intrinsic and extrinsic methods is specified by the “Methods” clauses in DSP1041 and 928 
DSP1043. The only class added through the Memory Resource Virtualization Profile is the 
CIM_RegisteredProfile class; see 

929 
930 

931 
932 

10.15. 

This section details the requirements for supporting intrinsic operations and extrinsic methods for the CIM 
elements defined by this profile. 
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8.2 Profile conventions for operations 933 

For each profile class (including associations), the implementation requirements for operations, including 
for those in the following default list, are specified in class-specific subclauses of this clause. 
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946 

The default list of operations for all classes is: 

GetInstance( ) 

EnumerateInstances( ) 

EnumerateInstanceNames( ) 

For classes that are referenced by an association, the default list also includes 

Associators( ) 

AssociatorNames( ) 

References( ) 

ReferenceNames( ) 

The implementation requirements for intrinsic operations and extrinsic methods of classes listed in 
clause 10, but not addressed by a separate subclause of this clause are specified by the "Methods" 
clauses of respective base profiles, namely DMTF DSP1041 (Resource Allocation Profile) and DMTF 947 
DSP1043 (Allocation Capabilities Profile). These profiles are specialized by this profile, and in these 
cases this profile does not add method specifications beyond those defined in its base profiles. 

948 
949 

8.3 CIM_RegisteredProfile 950 

All operations in the default list in 8.2 are supported as described by DMTF DSP0200. 951 
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9 Use Cases (Informative) 952 

The following use cases and object diagrams illustrate use of this profile. They are for informative 
purposes only and do not introduce behavioral requirements for implementations of the profile. 

9.1 Object Diagram 955 

Figure 5 depicts the CIM representation of a host system with one memory resource pool and one virtual 
system. Only information relevant in the context of memory resource virtualization is shown. 

In Figure 5 the host system is represented by an instance of the CIM_System class tagged HOST. The 
host system owns two memory resources represented by instances of the CIM_Memory class that are 
tagged HOST_OWN and HOST_POOL. The first instance represents a memory extent in the lower part 
of the host memory that is used exclusively by the host because it is not assigned to a memory resource 
pool. The second instance represents a memory extent in the higher part of the host memory that is 
assigned to a memory resource pool. 

The host system hosts a primordial memory resource pool represented by an instance of the 
CIM_ResourcePool class tagged MEM_POOL; in that instance the value of the PoolID property is 
“MEM_POOL”. The host memory resource that is represented by the instance of the CIM_Memory class 
tagged HOST_POOL is aggregated into the pool through an instance of the CIM_Component association. 

The allocation capabilities of the host system and of the memory pool are represented by the same 
instance of the CIM_AllocationCapabilities class tagged CAP. Four instances of the 
CIM_ResourceAllocationSettingData class (tagged CAP_DEF, CAP_MIN, CAP_MAX, and CAP_INC) are 
associated with that instance through instances of the CIM_SettingsDefineCapabilities association. The 
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values of the ValueRange and ValueRole properties in the association instances designate the 
referenced instances of the CIM_ResourceAllocationSettingData class that represent the default, 
minimum, maximum, and increment for memory resource allocations that are supported by the system 
and the pool. 

972 
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975 

976 
977 
978 

The host system hosts a virtual system that is represented by an instance of the CIM_ComputerSystem 
class tagged VS. The hosted relationship is shown through an instance of the CIM_HostedDependency 
association.  
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NumberOfBlocks = 4096
ConsumableBlocks = 4096
StartingAddress  = 0
EndingAddress  = 2097151

VS_MEM : Memory

ElementAllocatedFromPool

ResourceType = 4 (Memory)
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VirtualQuantity = 256
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DEF_INC : ResourceAllocationSettingData
ResourceType = 4 (Memory)
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 979 

980 Figure 5 – Instance Diagram: Example CIM Representation of Memory Resource Virtualization 
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The head element of the “State” virtual system configuration is the instance of the 
CIM_VirtualSystemSettingData class tagged STA_VSSD; it is associated with the instance of the 
CIM_ComputerSystem class through an instance of the CIM_SettingsDefineState association. The 
“State” virtual system configuration contains an element of the CIM_ResourceAllocationSettingData class 
tagged MEM_STA that represents the memory resource allocation assigned to the virtual system. The 
virtual memory that results from the memory resource allocation is represented as part of the virtual 
system representation by the instance of the CIM_Memory class tagged VS_MEM. 
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NOTE: All instances in Figure 5 that are marked with light yellow color represent “State” entities that exist only as 
long as the virtual system is active (that is, in a state other than “Defined”). These instances do not exist while the 
virtual system is in the “Defined” state (that is, it is not instantiated). 

The head element of the “Defined” virtual system configuration is the instance of the 
CIM_VirtualSystemSettingData class tagged DEF_VSSD; it is associated with the head element of the 
“State” virtual system configuration through an instance of the CIM_ElementSettingData association 
where the value of the IsDefault property is 1 (Is Default). The “Defined” virtual system configuration 
contains an element of the CIM_ResourceAllocationSettingData class tagged MEM_DEF that represents 
the memory resource allocation request that defines the memory requirements of the virtual system. That 
definition is used when the virtual system is activated and host memory is allocated to support the virtual 
system’s virtual memory. 

The example in Figure 5 shows a situation in which the VirtualQuantity property in the instances of the 
CIM_ResourceAllocationSettingData class in the “State” and the “Defined” virtual system configuration 
has different values. This indicates that the memory size was dynamically modified (for example, by an 
operator command) sometime after the virtual system activation. This reflects a temporary situation that is 
retained until the virtual system is recycled, at which point memory resources are deallocated and then 
newly allocated based on the memory resource allocation request in the virtual system definition. 

The mutability of both the memory resource allocation request in the “Defined” virtual system 
configuration and of the memory resource allocation in the “State” virtual system configuration is 
represented by instances of the CIM_ResourceAllocationSettingData class associated through 
respectively parameterized instances of the CIM_SettingsDefineCapabilities association. 

Acceptable virtual system states for the addition and the removal of virtual memory are different for the 
memory resource allocation request and the memory resource allocation. The memory resource 
allocation can be modified only while the virtual system remains instantiated, as indicated by a value of 
2 (Enabled) in the instance of the CIM_AllocationCapabilities class tagged STA_MUT.  

9.2 Inspection 1013 

This set of use cases describes how to obtain various CIM instances that represent memory-related 
information of host and virtual systems.  

9.2.1 Obtain the Memory Size of an Active Virtual System 1016 

Assumption: All of the following: 

• The client knows a reference to the instance of the CIM_ComputerSystem class that represents 
the virtual system. 

• The virtual system is in a virtual system state other than “Defined” (that is, is instantiated), which 
is indicated by a value other than 3 (Disabled) for the EnabledState property in the instance of 
the CIM_ComputerSystem class. 

The sequence of activities is as follows: 

1) The client resolves the CIM_SystemDevice association to find instances of the CIM_Memory 
class that represent the virtual memory, invoking the intrinsic Associators( ) CIM operation with 
parameter values set as follows: 
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– The value of the ObjectName parameter refers to the instance of the 
CIM_ComputerSystem class that represents the virtual system. 
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– The value of the AssocClass parameter is set to “CIM_SystemDevice”. 

– The value of the ResultClass parameter is set to “CIM_Memory”. 

The result of step 1) is a set of instances of the CIM_Memory class. 

2) For each of the instances returned from step 1), the client inspects the values of the BlockSize 
and NumberOfBlocks properties, multiplies these values, and adds the results. The resulting 
sum is the amount of virtual memory available to the virtual system.  

Result: The client knows the amount of virtual memory available to the virtual system.  

In the example CIM representation shown in Figure 5, the client initially would know the instance of the 
CIM_ComputerSystem class tagged VS that represents the virtual system. From there, the client would 
follow the CIM_SystemDevice association to the instance of the CIM_Memory class tagged VS_MEM that 
represents the only virtual memory resource allocated to the virtual system. The client would multiply the 
value of the BlockSize property (524288) with the value of the ConsumableBlocks property (4096), 
yielding a result of 2147483648 bytes or 2097152 KB for the virtual system memory size. 

9.2.2 Obtain the Memory Size of a Defined Virtual System 1042 

Assumption: All of the following: 

• The client knows a reference to the instance of the CIM_ComputerSystem class that represents 
the virtual system. 

• The virtual system is in the “Defined” virtual system state (that is, is not instantiated), which is 
indicated by a value of 3 (Disabled) for the EnabledState property in the instance of the 
CIM_ComputerSystem class. 

The sequence of activities is as follows: 

1) The client resolves the CIM_SettingsDefineState association to find the instance of the 
CIM_VirtualSystemSettingData class that is the head element of the “State” virtual system 
configuration, invoking the intrinsic AssociatorNames( ) CIM operation with parameter values 
set as follows: 

– The value of the ObjectName parameter refers to the instance of the 
CIM_ComputerSystem class that represents the virtual system. 

– The value of the AssocClass parameter is set to “CIM_SettingsDefineState”. 

– The value of the ResultClass parameter is set to “CIM_VirtualSystemSettingData”. 

The result of step 1) is a reference to an instance of the CIM_VirtualSystemSettingData class.  

2) The client obtains instances of the CIM_ElementSettingData association that reference the 
result instance from step 1) to find the instance of the CIM_VirtualSystemSettingData class that 
is the head element of the “Defined” virtual system configuration, invoking the intrinsic 
References( ) CIM operation with parameter values set as follows: 

– The value of the ObjectName parameter refers to the instance of the 
CIM_VirtualSystemSettingData class that is the head element of the “State” virtual system 
configuration. 

– The value of the ResultClass parameter is set to “CIM_ElementSettingData”. 

The result of this step is a set of instances of the CIM_ElementSettingData association. From 
that set, the client selects the only instance where the IsDefault property has a value of 1 (Is 
Default). The value of the SettingData property of that instance refers to the instance of the 
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CIM_VirtualSystemSettingData class that is the head element of the “Defined” virtual system 
configuration. 
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3) The client resolves the CIM_VirtualSystemSettingDataComponent association to find instances 
of the CIM_ResourceAllocationSettingData class that represent resource allocation requests 
within the “Defined” virtual system configuration, invoking the intrinsic Associators( ) CIM 
operation with parameter values set as follows: 

– The value of the ObjectName parameter refers to the instance of the 
CIM_VirtualSystemSettingData class that is the head element of the “Defined” virtual 
system configuration. 

– The value of the AssocClass parameter is set to 
“CIM_VirtualSystemSettingDataComponent”. 

– The value of the ResultClass parameter is set to “CIM_ResourceAllocationSettingData”. 

The result of this step is a set of instances of the CIM_ResourceAllocationSettingData class that 
represent virtual resource allocation requests of the virtual system that are elements of the 
“Defined” virtual system configuration.  

4) The client inspects the set of instances obtained in step 3), selecting only those instances 
where the ResourceType property has a value of 4 (Memory). 

5) For each of the instances selected in step 4), the client then multiplies the of the VirtualQuantity 
property with 1024, yielding the amount of virtual memory requested through the inspected 
instance. The client builds the sum from the calculated values of all inspected instances with 
step 5).  

NOTE: Subclause 7.1 requires the value of the AllocationUnits property to be “byte*2^10”. Alternatively the client 
might inspect the value of the AllocationUnits property in order to determine the unit. 

Result: The client knows the amount of virtual memory requested for the virtual system.  

In the example CIM representation shown in Figure 5, the client initially would know the instance of the 
CIM_ComputerSystem class tagged VS that represents the virtual system. From there, the client would 
follow the CIM_SettingsDefineState association to the instance of the CIM_VirtualSystemSettingData 
class tagged STA_VSSD. From there, the client would follow the CIM_ElementSettingData association 
where property IsDefault has a value of 1 (Is Default) to the instance of the 
CIM_VirtualSystemSettingData class tagged DEF_VSSD. Finally, from there the client would follow the 
CIM_VirtualSystemSettingDataComponent association to obtain the instance of the 
CIM_ResourceAllocationSettingData class tagged MEM_DEF that represents the only virtual memory 
resource allocation request for the virtual system. 

The client would then multiply the value of the VirtualQuantity property with 1024, yielding a result of 
1024*1048576 bytes or 1048576 KB requested for the virtual systems virtual memory. 

9.2.3 Determine the Allocation Capabilities or Allocation Mutability 1105 

Assumption: Any of the following: 

• The client knows a reference to an instance of the CIM_System class that represents a host 
system. 

• The client knows a reference to an instance of the CIM_ResourcePool class that represents a 
memory resource pool. 

• The client knows a reference to an instance of the CIM_ResourceAllocationSettingData class 
that represents a memory resource allocation request. 

• The client knows a reference to an instance of the CIM_ResourceAllocationSettingData class 
that represents a memory resource allocation. 
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In the first two cases, this use case describes determining the related memory resource allocation 
capabilities; in the latter two cases, this use case describes determining the related mutability. 
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The sequence of activities is as follows: 

1) The client resolves the CIM_ElementCapabilities association to find instances of the 
CIM_AllocationCapabilities class that represent allocation capabilities or mutability, invoking the 
intrinsic Associators( ) CIM operation with parameter values set as follows: 

– The value of the ObjectName parameter refers to the input instance. 

– The value of the AssocClass parameter is set to “CIM_ElementCapabilities”. 

– The value of the ResultClass parameter is set to “CIM_AllocationCapabilities”. 

The result of this step is a set of instances of the CIM_AllocationCapabilities class that 
represent allocation capabilities or mutability.  

2) The client cycles through the set of instances of the CIM_AllocationCapabilities class obtained 
in step 1), fetching instances of the CIM_SettingsDefineCapabilities association that reference 
each of the instances from step 1) by invoking the intrinsic References( ) CIM operation with 
parameter values set as follows: 

– The value of the ObjectName parameter each cycle refers another instance of the 
CIM_AllocationCapabilities class from the result set of step 1). 

– The value of the ResultClass parameter is set to “CIM_SettingsDefineCapabilities”. 

The result of this step each time is a set of instances of the CIM_SettingsDefineCapabilities 
association. 

3) For each of the instances obtained in step 2), the client inspects the values of the ValueRole 
and ValueRange properties to determine the type of limitation imposed by the instance of the 
CIM_ResourceAllocationSettingData class referenced by the value of the PartComponent 
property in that association instance, as follows: 

– A default setting is designated through a value of 0 (Default) for the ValueRole property 
and a value of 0 (Point) for the ValueRange property. A default setting does not apply for 
the description of mutability. 

– A minimum setting is designated through a value of 3 (Supported) for the ValueRole 
property and a value of 1 (Minimums) for the ValueRange property. 

– A maximum setting is designated through a value of 3 (Supported) for the ValueRole 
property and a value of 2 (Maximums) for the ValueRange property. 

– An increment setting is designated through a value of 3 (Supported) for the ValueRole 
property and a value of 3 (Increments) for the ValueRange property. 

4) The client obtains for each of the instances obtained in step 2) the referenced instance of the 
CIM_ResourceAllocationSettingData class, invoking the intrinsic GetInstance( ) CIM operation 
with the value of the InstanceName parameter set to the value of the PartComponent property 
from the association instance. That value refers to the instance of the 
CIM_ResourceAllocationSettingData class that represents the capabilities setting. 

The result is the instance of the CIM_ResourceAllocationSettingData class with the values of all 
non-null numeric properties that describe the settings. 

Result: The client knows the memory allocation capabilities of the system or the memory resource pool, 
or the mutability of a memory resource allocation request or a memory resource allocation.  
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In the example CIM representation shown in Figure 5, the capabilities of the system and the resource 
pool are represented by the instance of the CIM_AllocationCapabilities class tagged CAP that is 
referenced likewise through an instance of the CIM_ElementCapabilities association from the instance of 
the CIM_System class tagged HOST that represents the system and from the instance of the 
CIM_ResourcePool class tagged MEM_POOL that represents a memory resource pool. Four instances of 
the CIM_ResourceAllocationSettingData class tagged CAP_DEF, CAP_MIN, CAP_MAX, and CAP_INC 
describe the applicable default, minimum, maximum, and increment settings that describe the allocation 
capabilities. These instances are all associated through respectively parameterized instances of the 
CIM_SettingsDefineCapabilities association with the instance of the CIM_AllocationCapabilities class 
tagged CAP. 
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In the example CIM representation shown in Figure 5, the mutability of the memory resource allocation 
request is represented by the instance of the CIM_AllocationCapabilities class tagged DEF_MUT. The 
mutability of the memory resource allocation is represented by the instance of the 
CIM_AllocationCapabilities class tagged DEF_STA. Values of elements in the value sets of the 
SupportedAddStates[ ] and SupportedRemoveStates[ ] array properties indicate the virtual system state 
for which respective additions and removals or memory resource allocation requests or memory resource 
allocations are supported. For both instances of the CIM_AllocationCapabilities class, three instances of 
the CIM_ResourceAllocationSettingData class are associated through respectively parameterized 
instances of the CIM_SettingsDefineCapabilities association that describe minimum, maximum, and 
increment settings. 

9.2.4 Determine the Default Memory Allocation Capabilities 1177 

Assumption: The client knows a reference to the instance of the CIM_System class that represents the 
host system. 

The sequence of activities is as follows: 

1) The client obtains instances of the CIM_ElementCapabilities association that reference the 
instance of the CIM_System class, invoking the intrinsic References( ) CIM operation with 
parameter values set as follows: 

– The value of the ObjectName parameter refers to the instance of the CIM_System class. 

– The value of the ResultClass parameter is set to “CIM_ElementCapabilities”. 

The result of this step is a set of instances of the CIM_ElementCapabilities association. 

2) From the result set of step 1), the client drops those instances where the value set of the 
Characteristics[ ] array property does not contain an element with the value 2 (Default). 

The result of this step is a set of instances of the CIM_ElementCapabilities association that 
reference instances of the CIM_AllocationCapabilities class that represent the default allocation 
capabilities of the system for a number of resource types. 

3) For each of the association instances obtained in step 2), the client obtains the instance of the 
CIM_AllocationCapabilities class that is referenced by the value of the Capabilities property in 
the respective association instance, invoking the intrinsic GetInstance( ) CIM operation with the 
value of the InstanceName parameter set to the value of the Capabilities property. 

The result of this step is a set of instances of the CIM_ResourceAllocationSettingData class that 
represent the system’s default allocation capabilities for a number of resource types. 

4) From the result set of step 3), the client drops those instances where the value set of the 
ResourceType property is not 4 (Memory). 

The result of this step is one instance of the CIM_ResourceAllocationSettingData class that 
represents the system’s default allocation capabilities for the memory resource type. The client 
continues as in use case 9.2.3 step 2) in order to determine the set of instances of the 



Memory Resource Virtualization Profile  DSP1045  

38 DMTF Standard Version 1.0.0 

CIM_ResourceAllocationSettingData that represent the settings for the default memory 
resource allocation capabilities. 
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Result: The client knows the default memory allocation capabilities of the system.  

In the example CIM representation shown in Figure 5, the default allocation capabilities for the memory 
resource type of the system are represented by the instance of the CIM_AllocationCapabilities class 
tagged CAP. 

9.2.5 Determine the Default Memory Resource Pool 1209 

Assumption: The client knows a reference to the instance of the CIM_AllocationCapabilities class that 
represents the default memory resource allocation capabilities of the system; see 9.2.4. 

The sequence of activities is as follows: 

1) The client obtains instances of the CIM_ElementCapabilities association that reference the 
instance of the CIM_AllocationCapabilities class, invoking the intrinsic References( ) CIM 
operation with parameter values set as follows: 

– The value of the ObjectName parameter refers to the instance of the 
CIM_AllocationCapabilities class. 

– The value of the ResultClass parameter is set to “CIM_ElementCapabilities”. 

The result of this step is a set of instances of the CIM_ElementCapabilities association. 

2) From the result set of step 1), the client drops those instances where the value set of the 
Characteristics[ ] array property does not contain an element with the value 2 (Default). 

The result of this step is a set of two instances of the CIM_ElementCapabilities association. One 
association instance references the instance of the CIM_ResourcePool class that represent the 
default memory resource pool, and one instance references the instance of the CIM_System 
class that represents the host system. 

3) The client selects the instance of the CIM_ElementCapabilities association from the result of 
step 2) that references the instance of the CIM_ResourcePool class by comparing the value of 
the ManagedElement property against the known reference to the CIM_System class that 
represents the host system and dropping that association instance. The client uses the 
remaining association instance from the result set of step 2) to obtain the instance of the 
CIM_ResourcePool class that is referenced by the value of the ManagedElement property in 
that association instance, invoking the intrinsic GetInstance( ) CIM operation with the value of 
the InstanceName parameter set to the value of the ManagedElement property. 

The result of this step is the instance of the CIM_ResourcePool class that represents the 
system’s default memory resource pool. 

Result: The client knows the default memory resource pool of the system.  

In the example CIM representation shown in Figure 5, the default memory resource pool is represented 
by the instance of the CIM_ResourcePool class tagged MEM_POOL. 

9.2.6 Obtain the Memory Pool with the Largest Unreserved Capacity 1239 

Assumption: The client knows a reference to the instance of the CIM_System class that represents the 
host system. 
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The sequence of activities is as follows: 1242 
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1) The client resolves the CIM_HostedPool association to find instances of the CIM_ResourcePool 
class that represent resource pools hosted by the host system, invoking the intrinsic 
AssociatorNames( ) CIM operation with parameter values set as follows: 

– The value of the ObjectName parameter refers to the instance of the CIM_System class 
that represents the host. 

– The value of the AssocClass parameter is set to “CIM_HostedPool”. 

– The value of the ResultClass parameter is set to “CIM_ResourcePool”. 

The result of this step is a set of instances of the CIM_ResourcePool class that represent 
resource pools hosted by the host system.  

2) The client selects from the result set of step 1) only those instances where the value of the 
ResourceType property is 4 (Memory).  

The result is a set of instances of the CIM_ResourcePool class that represent memory resource 
pools hosted by the host system. 

3) The client inspects the value of the Capacity and the Reserved properties in all instances 
selected with step 2), and each time calculates the amount of unreserved memory capacity by 
subtracting the value of the Reserved property from the value of the Capacity property. 

4) From all pools inspected in step 3), the client selects the one that has the largest free capacity. 

5) The client checks the resource pool selected in step 4) for architectural limitations as expressed 
by the pool’s capabilities, applying use case 9.2.3. 

Result: The client knows the memory resource pool with the largest unreserved capacity.  
NOTE: The largest extent of memory actually available may be significantly smaller than indicated by the result 
because fragmentation may subdivide the amount of memory available into several smaller extents. 

In the example CIM representation shown in Figure 5, the client initially would know the instance of the 
CIM_System class tagged HOST that represents the host system. From there, the client would follow the 
CIM_HostedPool association to instances of the CIM_ResourcePool class. Typically the association 
resolution would yield more than one instance, including instances that represent resource pools of other 
resource types, such that the client is required to select only those instances where the value of the 
ResourceType property is 4 (Memory). In Figure 5, there is only the instance of the CIM_ResourcePool 
class, tagged MEM_POOL, so the selection process is not required. From that instance, the client takes 
the value of the Capacity property and subtracts the value of the Reserved property (4194304 – 1048576) 
KB, yielding 3145728 KB as the maximum amount of memory potentially available from the pool.   

10 CIM Elements 1274 

Table 2 lists CIM elements that are defined or specialized for this profile. Each CIM element shall be 
implemented as described in Table 2. The CIM Schema descriptions for any referenced element and its 
sub-elements apply.  

Classes 7 (“Implementation”) and 8 (“Methods”) may impose additional requirements on these elements. 
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Table 2 – CIM Elements: Memory Resource Virtualization Profile 1279 

Element Requirement Description 

Classes 

CIM_AffectedJobElement Conditional See 10.1. 

CIM_AllocationCapabilities (Capabilities) Mandatory See 10.2. 

CIM_AllocationCapabilities (Mutability) Optional See 10.3. 

CIM_Component (Memory Composition) Optional See 10.4. 

CIM_Component (Resource Pool) Optional See 10.5. 

CIM_ConcreteJob Conditional See 10.6. 

CIM_ElementAllocatedFromPool Mandatory See 10.7. 

CIM_ElementCapabilities (Capabilities) Mandatory See 10.8. 

CIM_ElementCapabilities (Mutability) Conditional See 10.9 

CIM_ElementCapabilities (Resource Pool) Mandatory See DSP1041. 

CIM_ElementSettingData (Memory Pool) Mandatory See 10.10. 

CIM_ElementSettingData (Memory Resource) Mandatory See 10.11. 

CIM_HostedDependency Optional See 10.12. 

CIM_HostedResourcePool Mandatory See DSP1041. 

CIM_HostedService Mandatory See DSP1041. 

CIM_Memory (Host System) Conditional See 10.13. 

CIM_Memory (Virtual System) Mandatory See 10.14. 

CIM_RegisteredProfile Mandatory See 10.15. 

CIM_ResourceAllocationFromPool Optional See 10.16. 

CIM_ResourceAllocationSettingData Mandatory See 10.17. 

CIM_ResourcePool Mandatory See 10.18. 

CIM_ResourcePoolConfigurationCapabilities Mandatory See 10.19. 

CIM_ResourcePoolConfigurationService Mandatory See DSP1041. 

CIM_SettingsDefineState Mandatory See 10.20. 

CIM_ServiceAffectsElement Mandatory See 10.21. 

CIM_SystemDevice (Virtual Memory) Mandatory See 10.22. 

CIM_SystemDevice (Host Memory) Optional See 10.23. 

Indications 

None defined 

10.1 CIM_AffectedJobElement 1280 

The support of the CIM_AffectedJobElement class is conditional. 1281 

1282 
1283 

Conditional Requirement: The CIM_AffectedJobElement association shall be supported if asynchronous 
operations for resource pool management are supported; see 7.2.2.8.4. 
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If the CIM_AffectedJobElement association is supported, instances of the CIM_AffectedJobElement 
association shall associate an instance of the CIM_ConcreteJob class that represents an asynchronous 
memory resource pool management task and all of the following: 

1284 
1285 
1286 

1287 
1288 

1289 
1290 

1291 

• the instance of the CIM_ResourcePool class that represents a memory resource pool that is 
affected by the asynchronous memory resource pool management task  

• the instance of the CIM_Memory class that represents host memory that is affected by the 
asynchronous memory resource pool management task  

Table 3 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1292 

1293 Table 3 – Association: CIM_AffectedJobElement 

Elements Requirement Notes 

AffectedElement Mandatory Key: Value shall reference an instance of the 
CIM_ResourcePool class or the CIM_Memory 
class.  

Cardinality: * 

AffectingElement Mandatory Key: Value shall reference the instance of the 
CIM_ConcreteJob class.  

Cardinality: * 

10.2 CIM_AllocationCapabilities (Capabilities) 1294 

See 7.3.1.1 for detailed implementation requirements for this class if it is used for the representation of 
memory resource allocation capabilities of systems or of memory resource pools. 

1295 
1296 

1297 Table 4 lists the requirements for elements of this class in this case. These requirements are in addition 
to those specified in the CIM Schema and in DSP1043. 1298 

1299 Table 4 – Class: CIM_AllocationCapabilities (Memory Allocation Capabilities) 

Elements Requirement Notes 

InstanceID Mandatory Key 

ResourceType Mandatory Value shall be 4 (Memory). 

OtherResourceType Mandatory Value shall be NULL. 

RequestTypesSupported Mandatory See 7.3.1.1.2. 

SharingMode Mandatory See 7.3.1.1.3. 

SupportedAddStates[ ] Mandatory Value shall be NULL. 

SupportedRemoveStates[ ] Mandatory Value shall be NULL. 

10.3 CIM_AllocationCapabilities (Mutability) 1300 

The support of the CIM_AllocationCapabilities class for the representation of the mutability of memory 
resource allocation requests and memory resource allocations is optional. 

1301 
1302 

1303 
1304 
1305 

If the CIM_AllocationCapabilities class is supported for the representation of the mutability of memory 
resource allocation requests and memory resource allocations, see 7.3.2.2 for detailed implementation 
requirements. 
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Table 5 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in 

1306 
DSP1043. 1307 

1308 Table 5 – Class: CIM_AllocationCapabilities (Memory Allocation Mutability) 

Elements Requirement Notes 

InstanceID Mandatory Key 

ResourceType Mandatory Value shall be 4 (Memory). 

OtherResourceType Mandatory Value shall be NULL. 

RequestTypesSupported Mandatory See 7.3.2.2.1. 

SharingMode Mandatory See 7.3.2.2.2. 

SupportedAddStates[ ] Optional See 7.3.2.2.3. 

SupportedRemoveStates[ ] Optional See 7.3.2.2.4. 

10.4 CIM_Component (Memory Composition) 1309 

The support of the CIM_Component association for the representation of memory compositions is 
optional. 

1310 
1311 
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1313 
1314 
1315 
1316 
1317 
1318 
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1320 
1321 

1322 

If the CIM_Component association is supported for the representation of memory compositions that are 
composed of other memory extents, instances of an association that is based on the CIM_Component 
association shall associate an instance of the CIM_Memory class that represents the memory 
composition and any instance of the CIM_Memory class that represent composing memory extents. If an 
implementation does not implement a more specific association based on the CIM_Component 
association, the CIM_ConcreteComponent association should be implemented. 
NOTE: The CIM_Component association is abstract; therefore it cannot be directly implemented. On the other 
hand, clients may directly follow abstract associations. 

Table 6 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema. 

Table 6 – Association: CIM_Component (Memory Resource) 

Elements Requirement Notes 

GroupComponent Mandatory Key: Value shall reference the instance of 
the CIM_Memory class that represents the 
memory composition.  

Cardinality: 0..1 

PartComponent Mandatory Key: Value shall reference an instance of 
the CIM_Memory class that represents a 
composing memory extent.  

Cardinality: * 

10.5 CIM_Component (Resource Pool) 1323 

The support of the CIM_Component association for the representation of memory extents that are 
aggregated by resource pools is optional. 

1324 
1325 
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If the CIM_Component association is supported for the representation of memory extents that are 
aggregated by resource pools, instances of an association that is based on the CIM_Component 
association shall associate an instance of the CIM_ResourcePool class that represents a primordial 
memory resource pool and any instance of the CIM_Memory class that represents host memory that is 
aggregated into the pool. If an implementation does not implement a more specific association based on 
the CIM_Component association, the CIM_ConcreteComponent association should be implemented. 

1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 

1334 

NOTE: The CIM_Component association is abstract; therefore it cannot be directly implemented. On the other 
hand, clients may directly follow abstract associations. 

Table 7 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1335 

1336 Table 7 – Association: CIM_Component (Resource Pool) 

Elements Requirement Notes 

GroupComponent Mandatory Key: Value shall reference the instance of 
the CIM_ResourcePool class that 
represents a memory resource pool.  

Cardinality: 0..1 

PartComponent Mandatory Key: Value shall reference an instance of 
the CIM_Memory class that represents 
host memory aggregated into the pool.  

Cardinality: * 

10.6 CIM_ConcreteJob 1337 

The support of the CIM_ConcreteJob class is conditional. 1338 

1339 
1340 

1341 
1342 

1343 

Conditional Requirement: The CIM_ConcreteJob class shall be supported if asynchronous operations for 
resource pool management are supported; see 7.2.2.8.4. 

If the CIM_ConcreteJob is supported, instances of the CIM_ConcreteJob class shall represent 
asynchronous memory resource pool management tasks. 

Table 8 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1041. 1344 

1345 Table 8 – Class: CIM_ConcreteJob 

Elements Requirement Notes 

InstanceID Mandatory Key 

DeleteOnCompletion Mandatory Value shall be TRUE. 

ElementName Mandatory Value shall conform to pattern “.*”. 

ErrorCode Mandatory None 

ErrorDescription Mandatory None 

JobStatus Mandatory None 

JobState Mandatory None 
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10.7 CIM_ElementAllocatedFromPool 1346 

An instance of the CIM_ElementAllocatedFromPool association shall associate an instance of the 
CIM_ResourcePool class that represents a memory resource pool with each instance of the CIM_Memory 
class that represents virtual memory resulting from a memory resource allocation out of the pool. 

1347 
1348 
1349 

1350 Table 9 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1351 

1352 Table 9 – Association: CIM_ElementAllocatedFromPool 

Elements Requirement Notes 

Antecedent Mandatory Key: Value shall reference the instance of 
the CIM_ResourcePool class that 
represents a memory resource pool. 

Cardinality: 1 

Dependent Mandatory Key: Value shall reference the instance of 
the CIM_Memory class that represents 
virtual memory resulting from a memory 
allocation from the pool. 

Cardinality: * 

10.8 CIM_ElementCapabilities (Capabilities) 1353 

Instances of the CIM_ElementCapabilities association shall associate all of the following: 1354 

1355 
1356 
1357 

1358 
1359 
1360 

1361 

• the instance of the CIM_System class that represents the host system with each instance of the 
CIM_AllocationCapabilities class that represents memory allocation capabilities of the host 
system  

• an instance of the CIM_ResourcePool that represents a memory resource pool with each 
instance of the CIM_AllocationCapabilities class that represents memory allocation capabilities 
of the memory resource pool 

Table 10 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1043. 1362 

1363 Table 10 – Association: CIM_ElementCapabilities (Capabilities) 

Elements Requirement Notes 

ManagedElement Mandatory Key: 

Host: See 7.3.1.2 and 7.3.1.3. 

Pool: See 7.3.1.4 and 7.3.1.5. 

Cardinality: * 

Capabilities Mandatory Key: 

Host: See 7.3.1.2 and 7.3.1.3. 

Pool: See 7.3.1.4 and 7.3.1.5. 

Cardinality: * 

Characteristics Mandatory Host: See 7.3.1.2 and 7.3.1.3. 

Pool: See 7.3.1.4 and 7.3.1.5. 
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10.9 CIM_ElementCapabilities (Mutability) 1364 

The support of the CIM_ElementCapabilities association for the representation of the mutability of a 
memory resource allocation request or a memory resource allocation is conditional. 

1365 
1366 

1367 
1368 
1369 

1370 
1371 
1372 
1373 
1374 
1375 

1376 

Conditional Requirement: The support is required if the CIM_AllocationCapabilities class is supported for 
the representation of the mutability of memory resource allocation requests or memory resource 
allocations; see 10.3. 

If the CIM_ElementCapabilities association is supported for the representation of the mutability of a 
memory resource allocation request or a memory resource allocation, an instance of the 
CIM_ElementCapabilities association shall associate an instance of the 
CIM_ResourceAllocationSettingData class that represents a memory resource allocation or memory 
resource allocation request with each instance of the CIM_AllocationCapabilities class that represents the 
mutability of the memory resource allocation or memory resource allocation request. 

Table 11 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1043. 1377 

1378 Table 11 – Association: CIM_ElementCapabilities (Mutability) 

Elements Requirement Notes 

ManagedElement Mandatory Key: Value shall reference the instance of 
the CIM_ResourceAllocationSettingData 
class.  
Cardinality: * 

Capabilities Mandatory Key: Value shall reference the instance of 
the CIM_AllocationCapabilities class. 
Cardinality: * 

Characteristics[ ] Mandatory Value shall be { 3 (Current) }. 

10.10 CIM_ElementSettingData (Memory Resource Pool) 1379 

An instance of the CIM_ElementSettingData association shall associate an instance of the 
CIM_ResourcePool class that represents a concrete memory resource pool and the instance of the 
CIM_ResourceAllocationSettingData class that represents the memory resource allocation that describes 
the allocation of the concrete resource pool from another resource pool. 

1380 
1381 
1382 
1383 

1384 Table 12 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1041. 1385 

1386 Table 12 – Association: CIM_ElementSettingData (Memory Resource Pool) 

Elements Requirement Notes 

ManagedElement Mandatory Key: Value shall reference the instance of 
the CIM_ResourcePool class that 
represents the concrete memory resource 
pool. 
Cardinality: 0..1 

SettingData Mandatory Key: Value shall reference the instance of 
the CIM_ResourceAllocationSettingData 
class that represents the memory resource 
allocation. 
Cardinality: 0..1 



Memory Resource Virtualization Profile  DSP1045  

46 DMTF Standard Version 1.0.0 

10.11 CIM_ElementSettingData (Memory Resource) 1387 

An instance of the CIM_ElementSettingData association shall associate an instance of the 
CIM_ResourceAllocationSettingData class that represents a memory resource allocation and the instance 
of the CIM_ResourceAllocationSettingData class that represents the corresponding memory resource 
allocation request. 

1388 
1389 
1390 
1391 

1392 Table 13 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1041. 1393 

1394 Table 13 – Association: CIM_ElementSettingData (Memory Resource) 

Elements Requirement Notes 

ManagedElement Mandatory Key: Value shall reference the instance of 
the CIM_ResourceAllocationSettingData 
class that represents the memory resource 
allocation. 

Cardinality: 1 

SettingData Mandatory Key: Value shall reference the instance of 
the CIM_ResourceAllocationSettingData 
class that represents the memory resource 
allocation request. 

Cardinality: 0..1 

IsDefault Mandatory Value shall be 1 (Is Default). 

IsCurrent Mandatory Unspecified. 

IsNext Mandatory Unspecified. 

10.12 CIM_HostedDependency 1395 

The support of the CIM_HostedDependency association is optional. 1396 

1397 
1398 
1399 
1400 

1401 

If the CIM_HostedDependency association is supported, an instance of the CIM_HostedDependency 
association shall associate an instance of the CIM_Memory class that represents virtual memory with the 
instance of the CIM_Memory class that represents host memory that is dedicated for the support of the 
virtual memory. 

Table 14 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1402 

1403 Table 14 – Association: CIM_HostedDependency 

Elements Requirement Notes 

Antecedent Mandatory Key: Value shall reference the instance of 
the CIM_Memory class that represents 
host memory. 

Cardinality: 0..1 

Dependent Mandatory Key: Value shall reference the instance of 
the CIM_Memory class that represents 
virtual memory. 

Cardinality: 0..1 
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10.13 CIM_Memory (Host System) 1404 

The support of the CIM_Memory class for the representation of host memory is conditional. 1405 

1406 
1407 

1408 

Conditional Requirement: The support is required if the CIM_SystemDevice association is supported for 
the representation of host memory; see 10.23. 

Table 15 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1026 if that is implemented. 1409 

1410 Table 15 – Class: CIM_Memory (Host System) 

Elements Requirement Notes 

SystemCreationClassName Mandatory Key 

CreationClassName Mandatory Key 

SystemName Mandatory Key 

Name Mandatory Key 

EnabledState Mandatory Unspecified 

RequestedState Mandatory Unspecified 

StartingAddress Mandatory Unspecified 

EndingAddress Mandatory Unspecified 

10.14 CIM_Memory (Virtual System) 1411 

See 7.2.5 for detailed implementation requirements for this class if it is used for the representation of 
virtual memory or virtual memory composition. 

1412 
1413 

1414 Table 16 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1026 if that is implemented. 1415 

1416 Table 16 – Class: CIM_Memory (Virtual System) 

Elements Requirement Notes 

SystemCreationClassName Mandatory Key 

CreationClassName Mandatory Key 

SystemName Mandatory Key 

Name Mandatory Key 

EnabledState Mandatory Unspecified 

RequestedState Mandatory Unspecified 

StartingAddress Mandatory Unspecified 

EndingAddress Mandatory Unspecified 
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10.15 CIM_RegisteredProfile 1417 

The use of the CIM_RegisteredProfile class is specified by DSP1033. 1418 

1419 Table 17 lists the requirements for elements of this class. These requirements are in addition to those 
specified in DSP1033.  1420 

1421 Table 17 – Class: CIM_RegisteredProfile 

Elements Requirement Notes 

RegisteredOrganization Mandatory Value shall be set to 2 (DMTF). 

RegisteredName Mandatory Value shall be set to “Memory Resource 
Virtualization”. 

RegisteredVersion Mandatory Value shall be set to the version of this 
profile: “1.0.0”. 

10.16 CIM_ResourceAllocationFromPool 1422 

The support of the CIM_ResourceAllocationFromPool association is optional. 1423 

1424 
1425 
1426 
1427 

1428 

If the CIM_ResourceAllocationFromPool association is supported, an instance of the 
CIM_ResourceAllocationFromPool association shall associate an instance of the CIM_ResourcePool 
class that represents a memory resource pool with each instance of the 
CIM_ResourceAllocationSettingData class that represents a memory resource allocation from the pool. 

Table 18 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1429 

1430 Table 18 – Association: CIM_ResourceAllocationFromPool 

Elements Requirement Notes 

Antecedent Mandatory Key: Value shall reference the instance of 
the CIM_ResourcePool class that 
represents a memory resource pool. 

Cardinality: 0..1 

Dependent Mandatory Key: Value shall reference the instance of 
the CIM_ResourceAllocationSettingData 
class that represents a memory resource 
allocation from the pool. 

Cardinality: * 

10.17 CIM_ResourceAllocationSettingData 1431 

See 7.3.2.2 for detailed implementation requirements for this class. 1432 

1433 Table 19 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1041. 1434 
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Table 19 – Class: CIM_ResourceAllocationSettingData 1435 

Elements Requirement Notes 

InstanceID Mandatory Key; see DSP1041. 

ResourceType Mandatory Value shall be 4 (Memory). 

OtherResourceType Mandatory Value shall be NULL. 

ResourceSubType Optional See DSP1041. 

PoolID Mandatory See 7.2.4.2. 

ConsumerVisibility Optional See 7.2.4.3. 

HostResource[ ] Optional See 7.2.4.4. 

AllocationUnits Mandatory See 7.1. 

VirtualQuantity Mandatory See 7.2.4.5. 

Reservation Optional See 7.2.4.6. 

Limit Optional See 7.2.4.7. 

Weight Optional See 7.2.4.8. 

AutomaticAllocation Optional See DSP1041. 

AutomaticDeallocation Optional See DSP1041. 

Parent Optional See 7.2.4.9. 

Connection[ ] Optional See 7.2.4.10. 

MappingBehavior Optional See 7.2.4.11. 

10.18 CIM_ResourcePool 1436 

Instances of the CIM_ResourcePool class shall represent memory resource pools. 1437 

1438 Table 20 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1041. 1439 

1440 Table 20 – Class: CIM_ResourcePool 

Elements Requirement Notes 

InstanceID Mandatory Key 

ElementName Optional See DSP1041. 

PoolID Mandatory See 7.2.2.1. 

Primordial Mandatory See 7.2.2.2. 

Capacity Conditional See 7.2.2.5. 

Reserved Optional See 7.2.2.4. 

ResourceType Mandatory Value shall be 4 (Memory). 

OtherResourceType Mandatory Value shall be NULL. 

ResourceSubType Optional See DSP1041. 

AllocationUnits Mandatory See 7.1. 
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10.19 CIM_ResourcePoolConfigurationCapabilities 1441 

An instance of the CIM_ResourcePoolConfigurationCapabilities class shall represent the capabilities of a 
memory resource pool configuration service. 

1442 
1443 

1444 Table 21 lists the requirements for elements of this class. These requirements are in addition to those 
specified in the CIM Schema and in DSP1041. 1445 

1446 Table 21 – Class: CIM_ResourcePoolConfigurationCapabilities 

Elements Requirement Notes 

InstanceID Mandatory Key 

AsynchronousMethodsSupported[ ] Mandatory See 7.2.2.8. 

SynchronousMethodsSupported[ ] Mandatory See 7.2.2.8. 

10.20 CIM_SettingsDefineState 1447 

An instance of the CIM_SettingsDefineState association shall associate an instance of the CIM_Memory 
class that represents virtual memory and the instance of the CIM_ResourceAllocationSettingData class 
that represents the memory resource allocation that yields the virtual memory. 

1448 
1449 
1450 

1451 Table 22 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1452 

1453 Table 22 – Association: CIM_SettingsDefineState 

Elements Requirement Notes 

ManagedElement Mandatory Key: Value shall reference an instance of 
the CIM_Memory class.  

Cardinality: 0..1 

SettingData Mandatory Key: Value shall reference the instance of 
the CIM_ResourceAllocationSettingData 
class.  

Cardinality: 0..1 

10.21 CIM_ServiceAffectsElement 1454 

An instance of the CIM_ServiceAffectsElement association shall associate an instance of the 
CIM_ResourcePoolConfigurationService class that represents a memory resource pool configuration 
service and each instance of the CIM_ResourcePool class that represents a memory resource pool that 
is configurable through the service. 

1455 
1456 
1457 
1458 

1459 Table 23 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1460 

1461 Table 23 – Association: CIM_ServiceAffectsElement 

Elements Requirement Notes 

AffectedElement Mandatory Key: Value shall reference an instance of the 
CIM_ResourcePool class.  

Cardinality: * 
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Elements Requirement Notes 

AffectingElement Mandatory Key: Value shall reference the instance of the 
CIM_ResourcePoolConfigurationService 
class.  

Cardinality: 1 

10.22 CIM_SystemDevice (Virtual Memory) 1462 

An instance of the CIM_SystemDevice association shall associate the instance of the 
CIM_ComputerSystem class that represents a virtual system and each instance of the CIM_Memory 
class that represents virtual memory in scope of the virtual system. 

1463 
1464 
1465 

1466 Table 24 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema and in DSP1041. 1467 

1468 Table 24 – Association: CIM_SystemDevice (Virtual Memory) 

Elements Requirement Notes 

GroupComponent Mandatory Key: Value shall reference an instance of the 
CIM_System class.  

Cardinality: 1 

PartComponent Mandatory Key: Value shall reference the instance of the 
CIM_Memory class.  

Cardinality: * 

10.23 CIM_SystemDevice (Host Memory) 1469 

Support of the CIM_SystemDevice association for the representation of host memory is optional; see 1470 
1471 7.2.1. 

NOTE: Support is mandatory if DSP1026 is implemented for the host system. 1472 

1473 
1474 
1475 
1476 

1477 

If the CIM_SystemDevice association is supported for the representation of host memory, an instance of 
the CIM_SystemDevice association shall associate the instance of the CIM_System class that represents 
the scoping host system and each instance of the CIM_Memory class that represents host memory in 
scope of the scoping host system. 

Table 25 lists the requirements for elements of this association. These requirements are in addition to 
those specified in the CIM Schema, in DSP1041, and in DSP1026 if that is implemented. 1478 

1479 Table 25 – Association: CIM_SystemDevice (Host Memory) 

Elements Requirement Notes 

GroupComponent Mandatory Key: Value shall reference an instance of the 
CIM_System class.  

Cardinality: 1 

PartComponent Mandatory Key: Value shall reference the instance of the 
CIM_Memory class.  

Cardinality: * 
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ANNEX A 
(Informative) 

 
Change Log 

1480 
1481 
1482 
1483 

1484  
Version Date Description 

1.0.0 2009-07-14 DMTF Standard Release 
1485 
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