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Foreword

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

ISO/IECJTCT:

The procpdures used to develop this document and those intended for its further maintendige 4

re

described in the ISO/IEC Directives, Part 1. In particular the different approval criteria,needed for

the differjent types of document should be noted. This document was drafted in accorddnce with t
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document{may be the subjq

he

of patent(rights. ISO and IEC shall not be held responsible for identifying any or.all such patent righs.

Details offlany patentrights identified during the development of the document will be in the Introducti
and/or o1} the ISO list of patent declarations received (see www.iso.org/pateérits).

Any trad¢ name used in this document is information given for the convénience of users and does 1
constitutg an endorsement.

For an ekplanation on the meaning of ISO specific terms and ‘expressions related to conform
assessmejnt, as well as information about ISO’s adherence to the W TO principles in the Technical Barrie
to Trade (TBT) see the following URL: Foreword - Suppleméfitary information

ISO/IEC 19395 was prepared by Ecma International (as*ECMA-400) and was adopted, under a spec

pn

ot

ty
rs

al

“fast-track procedure”, by Joint Technical CommitteedSO/IEC JTC 1, Information technology, in paralfel

with its approval by national bodies of ISO and IEE,
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Introduction

2015(E)

Operation of data centres requires management of storage, computation, communication, electrical
energy and temperature to achieve the required quality of service and efficiency parameters. Often,
however, the separate management of Information Technology (IT), electrical energy (or power) and

co

oling Resource islands yields a sub-optimal result.

This International Standard provides Messages that facilitate integrated or “smart” monitoring and
control of Resources in those islands. The Messages are exchanged between the Management Function

a
ot
be
St

d-Resourees—Fhetnternational-Standard-acknowledges—that-theseReseurees—-maybe—eor
her Resources (e.g. a rack may contain servers, ventilators, etc.). In addition, e.g. those 5€y
viewed from their computing, energy consumption or dissipation aspects which this\rite
hndard models as Resource Components and groups into IT, power and fluid Domainsjtresp

nposed of
vers may
rnational
pctively.
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INTERNATIONAL STANDARD

ISO/IEC 19395:2015(E)

Information technology — Sustainability for and by
information technology — Smart data centre resource

monitoring and control

1

Scope

In
an
Pr
se

M

argout of scope as illustrated in Figure 1, Figure 2 and Flgure 3. Static information such as

L=a -2~

the Smart Data Centre, Management Functions monitor and control Resources. Resoutces

model IT

d facility equipment, systems and components in a data centre. To monitor and control the Resources’
operties, Management Functions exchange command, response or event Messages with Resources,

bssages are encoded in XML and exchanged in HFTP primitives.

bure 1 illustrates the functionality that this\second edition adds as described above.

IT and Facility Out

T 1t‘ 4 I * Respolnses /

Edition Resészz;ssesf Comrands Commands Events
2 | | 4
Edition
CIM mappjng, AWML coding & CIM mapping, XML coding &
HITR_fransport HTTP with XML encoded CIM Messages HTTP transport

Figure 2 — Functionality that second edition adds
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<<subsystem>=> Out of scope
ManagementFunction
— command <<uses»»

isa :
\ i <<hinds=>

response isa Message transports <<subsystem»>

In sdope = —— ¥ S —— CIM mapping, XML coding &
HTTP transporf
isa
event

A

<< yses=>

]

==subsystem==>
Resources

Out of scope

Figure 3 — detailed scope using CIM (UML Notation)

2 Conformance

Conformgnt Management Functionssmonitor and control Properties (Clause 6) of Resources using
Messaged as specified in Clause 7,

In respor]se to the commands| conformant responses and events from Resources use the Messages|as
specified|in Clause 7.

Any of the Resource configurations specified in Annex A may optionally be implemented, in addition|to
any other] configuration using any combination of Resources and Resource Components.

3 Normative references

The followinmg Teferenceddocumentsare imdispensabte forthreappticatiomrof thisdocumment—Fordated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

DMTF, “CIM Schema”, http://dmtf.org/standards/cim
DMTF DSP0004, “CIM Infrastructure Specification”
DMTF DSP0200, “CIM Operations over HTTP”

DMTF DSP1009, “Sensors Profile”

DMTF DSP1011, “Physical Asset Profile”

2 © ISO/IEC 2015 - All rights reserved
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DMTF DSP1014, “Ethernet Port Profile”

DMTF DSP1022, “CPU Profile”

DMTF DSP1027, “Power State Management Profile”
DMTF DSP1029, “OS Status Profile”

DMTF DSP1033, “Profile Registration Profile”
DMTF DSP1035, “Host LAN Network Port Profile”

ISO/IEC 19395:2015(E)

DMTF DSP1042, “System Virtualization Profile”

DMTF DSP1044, “Processor Resource Virtualization Profile”
DMTF DSP1045, “Memory Resource Virtualization Profile”
DMTF DSP1047, “Storage Resource Virtualization Profile”
DMTF DSP1052, “Computer System Profile”

DMTF DSP1053, “Base Metrics Profile”

DMTF DSP1057, “Virtual System Profile”

DMTF DSP1081, “Virtual System Migration Profile”

N

mmon Information Model

oos o

|

4.p
CIM Client

emitter of CIM message reguiests and consumer of CIM message responses

4.8
CIM Listener
copsumer of events

4.
CIM message request
command or event request

Terms, definitions and acronyms

r the purposes of this document, the followingterms, definitions and acronyms apply.

4.
CIM message response
response

4.6
condition query
expression on property value

© ISO/IEC 2015 - All rights reserved
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4.7
Distributed Management Task Force
DMTF

Note 1 to entry: DMTF’s URL is http://www.dmtf.org/

4.8
domain
set of resource components

4.9
event description indication filter
set of conditions and associated parameters

4.10
Information Technology
IT

411
CIM mess$age
command, response or event

4.12
Management Function
MF

413
property
resource pttribute

4.14
Resource Component
RC

415
CIM Resqurce
representation of IT and facility equipment, systems or components

4.16
Smart D3ta Centre
SDC
arrangenjent of all'the resources and management function(s)

5 Donraims

5.1 Introduction

This International Standard specifies Resource Components (RC) which share Properties with CIM
classes, to compose Resource configurations as specified in Figure 3. The Resource Components are
grouped into IT, power, fluid and base Domains.

4 © ISO/IEC 2015 - All rights reserved
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Figure 4 — R@\(gurce and Resource Component

-

QS
tables in this Clause, the Key inﬂ%}%tes the identifier which shall be unique in the SDC namjespace as
ecified in Common Information-
entifies each instance.

del (CIM) Infrastructure Specification (DSP0004). The Key uniquely

.

C)O
O B

construct the fqg%ltion of Resources, Resource Components from the base Domain shall be used.

See Base Metrics Profile (DSP1053). TimeScope is optional in DSP1053 whereas in this International
Standard, TimeScope is mandatory.

5.2.3

CIM_BaseMetricValue

The requirements in Base Metrics Profile (DSP1053) and those in Table 1 apply.

© ISO/IEC 2015 - All rights reserved
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Table 1 — Class: CIM_BaseMetricValue

Properties M/0*1 Requirements on Value

TimeStamp Mandatory In case the device generating the metric instances does not have a clock
device, the TimeStamp value shall be “99990101000000.000000+000” in
case the base metric definition time scope requires that the TimeStamp
value is not NULL. “99990101000000.000000+000” is used to indicate
that the DateTime property value is not valid.

Volatile Mandatory TRUE

*1“M/0” ipdicates—mandatory-or-optionai—

5.2.4 (CIM_MetricDefForME

CIM_MetticDefForME shall be wused to associate CIM_BaseMetricDefinition')yto SD|C_

FluidMeasurementPoint. The requirements in Base Metrics Profile (DSP1053) and those@nTable 2 app

If the CIM_BaseMetricDefinition class is implemented, CIM_MetricDefForME shall.be also implemente¢d.

Table 2 — Class: CIM_MetricDefForME

<

Hroperties M/0 Requirements on value
Antecedent Mandatory Key: Shall be a referencetoSDC_FluidMeasurementPoint
with Cardinality 1 indieating one reference
Dependent Mandatory Key: Shall be a reference to CIM_BaseMetricDefinition
with Cardinality<1..* indicating one or more references
MetricColllectionEnabled Optional

5.2.5 (CIM_Metriclnstance

CIM_MetricInstance shall be used to associaté CIM_BaseMetricValue instances to CIM_BaseMetricValue
instanceg. See Base Metrics Profile (DSP1053).

If the CIM_BaseMetricDefinition class.is implemented, CIM_Metriclnstance shall be also implemented.

5.2.6 CIM_RegisteredProfile

The requirements in Profile’Registration Profile (DSP1033) and those in Table 3 apply.
Table 3 — Class: CIM_RegisteredProfile
Properties M/0 Requirements on value
RegisterefiName Mandatory “CoolingSystem”
RegisteredVetrsion Mandatory “1.0.0”
RegisteredOrganization Mandatory 1 (Others)
OtherRegisteredOrganization Mandatory “Ecma_TGG”

5.2.7 CIM_SystemDevice

CIM_SystemDevice association shall be used to associate SDC_FluidElement with the CIM_System
instance of which it is a member. The requirements in CIM Schema and those in Table 4 apply.

© ISO/IEC 2015 - All rights reserved
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Table 4 — Class: CIM_SystemDevice

Properties M/0 Requirements on value

Antecedent Mandatory Key: Shall be a reference to CIM_System

with Cardinality 1 indicating one reference

Dependent Mandatory Key: Shall be a reference to SDC_FluidElement

with Cardinality 1..* indicating one or more references

5.2:8—€iM_€Compoment

CIM_Component association shall be used to associate SDC_FluidElement instances(of w
inyolved. The requirements in CIM Schema and those in Table 5 apply.

Table 5 — Class: CIM_Component

hich it is

Properties M/0 Requirements on value
Antecedent Mandatory Key: Shall be a reference to SDC_FluidElement
with Cardinality 1 indicating one refepence
Dg¢pendent Mandatory Key: Shall be a reference to SDCEluidElement
with Cardinality 1..* indicating one or more references
5.2.9 Metrics for fluid measurements

TH
de
th
ClI

By
av

Th
B3

5.

In
te
\%
D

5.

e set of fluid metrics supported by an instancecef SDC_FluidMeasurementPoint is impler
pendent. An instance of SDC_FluidMeasurementPoint may support all, none, or any comb
ese metrics. A Management Function may.defect the supported metric definitions by travg
M_MetricDefForME association.

traversing the CIM_MetricForME association, a Management Function retrieves all metrics
ailable for a given SDC_FluidMeasutementPoint instance.

e TimeStamp and Duratien -Properties shall be provided for all metrics where
seMetricDefinition.TimeSeope is equal to “Interval” (3).

.9.1 Interval metrics

ferval metrics shall be used as metrics where the value applies to a time interval, e.g. th
mperature overa given interval. For interval metrics, CIM_BaseMetricDefinition.TimeScope
lue shall belequal to “Interval” (3). CIM_BaseMetricValue.TimeStamp and CIM_BaseMe]

.9.1.1 AverageTemperature

hentation
nation of
rsing the

currently

fhe CIM_

P average
Property
tricValue.

ration allow the Management Function to evaluate over which interval the metric was computed.

AverageTemperature metric shall be used to measure average temperature at the measuring point
during a given demand interval. Table 6 specifies the requirements on the CIM_BaseMericDefinition
instance for AverageTemperature metric.

© ISO/IEC 2015 - All rights reserved
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Table 6 — CIM_BaseMetricDefinition instance for AverageTemperature metric

Properties M/0 Requirements on value
Id Mandatory Key
Name Mandatory “SDC:AverageTemperature ”
Description Optional “SDC standard metric for average temperature at the measuring point
during the interval.”
DataType Mandatory 5 (real64)
Units Optional -
ProgramripaticUnits |Mandatory “degree Celcius”
IsContinupus Mandatory TRUE
ChangeType Mandatory 4 (Gauge)
TimeScope Mandatory 3 (Interval)
GatheringType Mandatory 3 (Periodic)
5.2.9.1.2| AverageHumidity

given derhand interval. Table 7 specifies the requirements on the CIM¢BaseMericDefinition instance for

Averagea‘umidity metric shall be used to measure average temperature atthe measuring point during a

AverageHumidity metric.
Table 7 — CIM_BaseMetricDefinition instance for AverageHumidity metric
Properties M/0 Requirements on values

Id Mandatory Key

Name Mandatory “SDC:AverageHumidity”

Descripti¢n Optional “SDC standard metric for average humidity at the measuring point

during the'interval.”

DataType Mandatory 5 (real64)

Units Optional “%

ProgramrpaticUnits |Mandatory “percent”

IsContinupus Mandatory TRUE

ChangeType Mandatery 4 (Gauge)

TimeScople Mandatory 3 (Interval)

Gatheringlype Mandatory 3 (Periodic)

5.2.9.2 [Pointmetrics

5.2.9.2.1 —Temperature

Temperature metric shall be used to measure the temperature at a given instant. Table 8 specifies the
requirements on the CIM_BaseMericDefinition instance for Temperature metric.

© ISO/IEC 2015 - All rights reserved
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Table 8 — CIM_BaseMetricDefinition instance for Temperature metric

Properties M/0 Requirements on value
Id Mandatory Key
Name Mandatory “SDC:Temperature”
Description Optional “SDC standard metric for temperature at the measuring point at a
given point in time.”
DataType Mandatory 5 (real64)
Units Optional “c-
ProgrammaticUnits |Mandatory “degree Celcius”
IsContinuous Mandatory TRUE
ChangeType Mandatory 3 (Gauge)
TimeScope Mandatory 2 (Point)
GatheringType Mandatory 4 (OnRequest)

5.2.9.2.2 Humidity

Hymidity metric shall be used to measure the humidity at a, given instant. Table 9 spe
refquirements on the CIM_BaseMericDefinition instance for Humidity metric.

Table 9 — CIM_BaseMetricDefinition instance for Humidity metric

cifies the

Properties M/0 Requirements on value

Id Mandatory Key

Name Mandatory “SDC:Humidity”

Dgscription Optional “SDC-standard metric for humidity at the measuring point at|a given
pointin time.”

DataType Mandatory 5 (real64)

Units Optional “%”

PfogrammaticUnits |Mandatory: “percent”

IsContinuous Mandatory TRUE

ChangeType Mandatory 3 (Gauge)

TimeScope Mandatory 2 (Point)

GatheringType Mandatory 4 (OnRequest)

5.2.9.2.3 . Flow rate

reguirements on the CIM_BaseMericDefinition instance for Flow rate metric

Flpw’ rate metric shall be used to measure the flow rate at a given instant. Table 10 spefifies the

© ISO/IEC 2015 - All rights reserved
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Table 10 — CIM_BaseMetricDefinition instance for Flow rate metric

Properties M/0 Requirements on value

Id Mandatory Key

Name Mandatory “SDC:FlowRate”

Description Optional “SDC standard metric for Flow rate at the measuring point at a given
point in time.”

DataType Mandatory 5 (real64)

Units Optional “M3/h-

ProgramrpaticUnits |Mandatory “cubic meters per hour”

IsContinupus Mandatory TRUE

ChangeType Mandatory 3 (Gauge)

TimeScople Mandatory 2 (Point)

GatheringType Mandatory 4 (OnRequest)

5.2.10 CIM_NumericSensor

CIM_NunfericSensor is specified in Sensors Profile (DSP1009) and may be uSed to measure various valyes
including|input power of servers. Figure 5 specifies the class diagram¢f CIM_NumericSensor.

1 ElementCapabilities 0.1

NumericSensor EnabledlogicalElementCapabilities
ElementName
SensorType )
CurrentReading ElementNameEditSupported
BaseUnits

Figure 5 — classr CIM_NumericSensor

5.2.11 CIM_EnabledLogicalElementCapabilities

CIM_EnabledLogicalElementCapabilities class is specified in Sensors Profile (DSP1009) and shall be used
to indicatle support for managing the state of the system.

5.2.12 CIM_ElementCapabilities

CIM_ElementCapabilities association is specified in Sensors Profile (DSP1009) and shall be used |to
associate| CIM_NumericSensor with an instance of CIM_EnabledLogicalElementCapabilities that
described the capabilities of CIM_NumericSensor.

5.3 IT Domain

The IT Domain has a set of CIM classes as specified in Table 11, Figure 6, Figure 7 and Figure 8. CIM
classes in the IT Domain shall be used to express the IT perspective of Resources.

Table 11 — CIM classes of IT Domain

Class/Association Reference
CIM_ComputerSystem DSP1052
CIM_HostedDependency DSP1052
CIM_HostedService DSP1042, DSP1081
CIM_ServiceAffectsElement DSP1081

10 © ISO/IEC 2015 - All rights reserved
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Table 11 (continued)
Class/Association Reference
CIM_VirtualSystemMigrationService DSP1081
CIM_VirtualSystemManagementService DSP1042
CIM_Rack DSP1011
CIM_Chassis DSP1011
CIM_ChassisInRack DSP1011
CIM_ComputerSystemPackage DSP1011
CIM_SystemDevice DSP1052
CIM_ElementCapabilities DSP1057
CIM_Processor DSP1022
CIM_ProcessorCore DSP1022
CIM_ConcreteComponent DSP1022
CIM_Processor(virtual) DSP1044
CIM_OperatingSystem DSP1029
CIM_RunningOS DSP1029
CIM_StorageVolume DSP1047
CIM_BlockStorageStaticalData DSP1047
CIM_ElementStatisticalData DSP1035
CIM_NetworkPort DSP1035
CIM_NetworkPortStatistics DSP1035
CIM_VirtualComputerSystem DSP1057
CIM_VirtualSystemSettingData DSP1052
CIM_VirtualSystemSettingDataComponent DSP1052
CIM_ResourceAllocationSettingData DSP1052
CIM_SettingsDefineState DSP1052
CIM_ResourcePool DSP1044, DSP1045, DSP1047
CIM_EleméntAllocatedFromPool DSP1044, DSP1045, DSP1047
CIM_Memeory DSP1045
CIM_DogicalDisk DSP1047
GIM_StorageAllocationSettingData DSP1047
CIM_EthernetPort DSP1014
CIM_EthernetPortAllocationSettingData DSP1014

© ISO/IEC 2015 - All rights reserved 11


https://standardsiso.com/api/?name=80dee485863b2996f76d5748131b7041

ISO/IEC 19395:2015(E)

1 HostedService
Rack F— System 1 HostedService 01
= I A
1 h VirualSystemMigrationService VirualSystemManagementService
EnsbledLogicalElementCapatities |1
EiememNameEdﬂSuppgd:d |Elsment(.l“ abilties MigrateVintualSystemi oHost) DefineSystemy)
ChassiginRack - " 0.1 DestroySystemy)
ElementCapabilies | [ VinualComputersystem | ServiceAffectsElement K
N . HostedDependency 1] ElementName | )
Chassis ‘I CGomputerSystemPackage = ComputerSystem +_ ServiceAffectsElement
. RunningOS
ComputerSystemPackage Elementiarme 0.1 Running 0.1 Operatinggyster
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T B Tee oty
I : Systemevice SystemBevice T
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BlockStorageStatisticalData NetworkPortStatistics ProcessorCore NumericGepse’
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KiytesWritten BytesReceived 7 (Watts)
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ReadiOs PacketsReceived \
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ReselSelectedStats) ReselSelectedStats) O‘\
Figure 6 — IT Domain class scheQQl)
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12

Figure 7 — IT Domain class schema(2)
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5.4 Power Domain

Figure 8 — IT Domain class sche&lhﬂ

N
QO

Dgmain shall be used to express the power persp

Table 12 — CR@ﬁsses of power Domain

A)

The power Domain has a set of CIM classes as specifie sﬁ%able 12 and Figure 9. CIM classes in the power
e of Resources

Vi

Class)(@sociation Reference
CIM_PowerManagementéﬁ:e DSP1027
N
CIM_AssosatedPowelzl\g;)nagementService:PowerState DSP1027
A® 1 HostedService *
Computerswec) AssociatedPower PowerianagementService
O . ManagementService:
1 PowerState * RequestPowerStateChange()
\\ - -
AO 1 HostedService
A\ IComputerSystem AssociatedPower
\V4 ManagementService:
% 1 PowerState

A

7o)

Figure 9 — Power Domain class schema

5.5 Fluid Domain

The fluid Domain has a set of CIM classes to express the fluid perspective of Resources.

The fluid Domain classes shall be used to construct a topology of SDC_FluidElements concerned with
thermal energy flows. Annex B shows examples of such topologies.

Figure 10 represents the class schema for the fluid Domain. For simplicity, the prefix CIM_, or SDC_ has
been removed from the names of the classes.
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Figure 10 — Fluid D.&l%’ain class schema
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generic s¢tting para er for a cooling system.

Figure 11 represent@schema of cooling system. In Figure 11, SDC_CoolingSettingData represerts
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Figure 11 — Cooling system class schema

.p.1 SDC_FluidConnection

Table'13 — Class: SDC_FluidConnection

C_FluidConnection shall be used to associate SDC_FluidElement to another SDC_FluidlElement.
e source of fluid flow shall be the Antecedent reference. The destination of fluid flow shpll be the
pendent reference. Table 13 details the requirements for instances of SDC_FluidConnection.

Properties M/O Requirements on value

Antecedent Mandatory Key: Shall be a reference to SDC_FluidElement instance depending upon
the direction of fluid flow
with Cardinality 1 indicating one reference

De¢pendent Mandatory Key: Shall be a reference to SDC_FluidElement instance depending upon
the direction of fluid flow
with Cardinality 1..* indicating one or more references

5.5~ * SDC_FluidElement

SDC_FluidElement shall be used to represent logical Properties of a fluid element. A fluid element serves
as a source, sink, or conveyor of a fluid. The element may or may not do work on the fluid or extract
energy from the fluid. The element may or may not conserve mass flow -- i.e. it may include fluid storage.
A fluid element may include other fluid elements internally as components.

SDC_FluidElement is a subclass of CIM_LogicalDevice. One or more SDC_FluidElement instances
shall be associated with one instance of CIM_ComputerSystem through an instance of the CIM_
SystemDevice association.

SDC_FluidElement may have SDC_FluidMeasurementPoint.

© ISO/IEC 2015 - All rights reserved
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Additionally an instance of SDC_FluidElement may be associated to other instances of SDC_FluidElement
through an instance of the SDC_FluidConnection association to represent the fluid flow internal to the

SDC_FluidElement.

5.5.3 SDC_FluidMeasurementPoint

SDC_FluidMeasurementPoint shall be used to represent logical Properties of a generic measurement

point in the cooling facility where fluid metrics can be measured.

5.5.4 SDC FluidTransferPort

SDC_FluidlTransferPort is a subclass of SDC_FluidElement. SDC_FluidTransferPort shall be used
represent a specific port on the periphery of a SDC_FluidElement where a fluid enters or leaves t
SDC_FluigElement. A connection may be made to the external side of a SDC_FluidTransferPort.

5.5.5 SPC_CoolingSystem

SDC_CooliingSystem shall be used to representlogical Properties of a cooling system’.SDC_CoolingSystég
may havel SDC_CoolingSettingData.

5.5.6 SPC_CoolingSettingData

SDC_CoollingSettingData shall be used to represent a generic coolifig)setting. SDC_CoolingSettingD3
may inclyde temperature set point and humidity set point.

6 Properties

to
he

t

a

Managenient Functions use Messages (Clause 7) to monitor and control Properties specified herein of a

Resourcef Available Properties are listed in Table 14)\Table 15, Table 16 and Table 17. In the tables, “G/
“G”, “S” indicate a Property that may be used in a GET and SET, GET, SET command respectively.

Table 14—~ Base Domain Properties

Sn
’

Property Name Description G/S
CIM Class/Association/Property/Method

Resource|ID Uniguiely identifies a Resource G/S
ElementName

For example, a rack, a server,a VM and an air conditioner are identified
by CIM_Rack.ElementName, CIM_ComputerSystem.ElementName, CIM_
VirtualComputerSystem.ElementName and SDC_FluidElement.Element-
Name, respectively.

The CIM_EnabledLogicalElementCapabilities instance that is associ-
ated with the CIM_ComputerSystem, CIM_VirtualComputerSystem, etc.

dactanca chall bova nroartyy o d colia baolos

.................... e-property-and-ratuebelow:
CIM_EnabledLogicalElementCapabilities.ElementNameEditSupported =
“TRUE”

Sensor value Values that this sensor senses G

CIM_NumericSensor.CurrentReading

The instance shall have properties below.
CIM_NumericSensor.SensorType
CIM_NumericSensor.BaseUnits
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Table 15 — IT Domain Properties

Property Name

Description

CIM Class/Association/Property/Method

G/S

VM Allocation

Tuples of server and VM.

VMs shall be (re)allocated to the server indicated in the SET command.
SET command has 2 parameters of server and VM. If the first parameter
is empty, the VM in the second parameter shall be deleted. If the both
parameters are not empty, the VM in the second parameter shall be

. PR | 1. PRSP | £ - -
HITZST dAICU dLCLUTUTITE LU LT TIT ST PdI dITIITLTT.

CIM_HostedDependency

G/S

Ayerage load percentage

Average load percentage of this core over the last minute

CIM_ProcessorCore.LoadPercentage [PUnitl: percent]

Cuyrrent clock speed

Current clock speed of this core

CIM_Processor.CurrentClockSpeed [PUnit!: hertz *(10"6]

Fiee physical memory

Size of physical memory currently unused and available

CIM_OperatingSystem.FreePhysicalMemorg[PUnit!l: byte * 2*10]

Fijee virtual memory

Size of virtual memory currently unusediand available. For example, this
may be calculated by adding the amountof free RAM to the amount of
free paging space

CIM_OperatingSystem.FreeVirtualMemory [PUnitl: byte * 2210]

Kbytes read

Cumulative count of data read

KbytesRead

In the case that this-Resource is a Disk and vDisk, the following proper
ties shall be used;tespectively.
CIM_BlockStorageStatisticalData.KbytesRead [PUnit!: byte * 1073]
CIM_BlockStorageStatisticalData.KbytesRead [Units: KiloBytes]

Kbytes written

Cumulative count of data written

KbytesWritten

In-the case that this Resource is a Disk and vDisk, the following proper
ties shall be used, respectively.
CIM_BlockStorageStatisticalData.KbytesWritten [PUnitl: byte * 1073]
CIM_BlockStorageStatisticalData.KbytesWritten [Units: KiloBytes]

Re¢ad hit I0s

Cumulative count of all read cache hits

CIM_BlockStorageStatisticalData.ReadHitIOs

R¢ad I0s

Cumulative count of all reads

CIM_BlockStorageStatisticalData.ReadlOs

Duration

Time over which the other values are accumulated

< lolot 1Dt T datats ul
AT pPTIeTIIreCT v ar [oata 1y ptOatCTrTTcT

For storage systems and network systems, CIM_BlockStorageStatisti-
calData.Samplelnterval and CIM_NetworkPortStatistics.Samplelnterval
shall be used, respectively.

If the statistics are not sampled at consistent time intervals, Sampleln-
terval shall be set to a zero time interval. Duration shall be expressed as
follows.

delta CIM_BlockStorageStatisticalData.StatisticTime [DataType: date-
time]

G/S

Write hit I0s

Cumulative count of write cache hits

CIM_BlockStorageStatisticalData.WriteHitlOs

© ISO/IEC 2015 - All rights reserved
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Table 15 (continued)

Write I0s Cumulative count of all writes G
CIM_BlockStorageStatisticalData.WritelOs

Bytes received Total number of bytes that are received. G

BytesReceived

In the case that this Resource is a Network and vNetwork, the following
properties shall be used, respectively.
CIM_NetworkPortStatistics.BytesReceived [PUnitl: byte]
CIM_NetworkPortStatistics.BytesReceived |Units: Bytes|

Bytes trapsmitted Total number of bytes that are transmitted G

BytesTransmitted

In the case that this Resource is a Network and vNetwork, the following
properties shall be used, respectively.
CIM_NetworkPortStatistics.BytesTransmitted [PUnit!: byte]
CIM_NetworkPortStatistics.BytesTransmitted [Units: Bytes]

Packets r¢ceived Total number of packets that are received G

CIM_NetworkPortStatistics.PacketesReceived

Packets tjansmitted Total number of packets that are transmitted G

CIM_NetworkPortStatistics.PacketsTransuaiitted

Reservatipn Specifies the amount of the resource guafanteed to be available for the G/S
VM

CIM_ResourceAllocationSettingData.Reservation

The instance shall have properties and values below.
CIM_ResourceAllocationSettingData.ResourceType = 3 (Processor)
CIM_ResourceAllocationSettingData.AllocationUnits = “hertz”, “percent”
or “count” or a multipléyf the units expressed through a regular expres-
sion.

Limit Specifies the upper bound of the resource that will be granted for the VM |G/S

CIM_ResourceAllocationSettingData.Limit

The instance shall have properties and values below.
CIMResourceAllocationSettingData.ResourceType = 3 (Processor)
CIM_ResourceAllocationSettingData.AllocationUnits = “hertz”, “percent”
or<“count” or a multiple of the units expressed through a regular expres-
Sion

Load perdentage Load percentage of this vCPU, averaged over the last minute, in Percent of |G
maximum capability.

CIM_Processor.LoadPercentage [PUnitl: percent]

Current clockspeed Current clock speed of this vCPU G

CIM_ResourcePool.CurrentlyConsumedResource

The instance shall have properties and values below.
CIM_ResourcePool.ResourceType = 3 (Processor)

CIM_ResourcePool.AllocationUnits = “hertz”, “percent” or “count” or a
multiple of the units expressed through a regular expression
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Table 15 (continued)

Weight

Relative priority for this allocation in relation to other allocations

CIM_ResourceAllocationSettingData.Weight

In the case that this Resource is a vCPU, vMemory and vNetwork, the
instance shall have properties and values below, respectively.
CIM_ResourceAllocationSettingData.ResourceType = 3 (Processor)
CIM_ResourceAllocationSettingData.ResourceType = 4 (Memory)
CIM_EthernetPortAllocationSettingData.ResourceType = 10 (Ethernet
Adapter), 30 (Ethernet Switch Port) or 33 (Ethernet Connection)

G/S

Fijee physical memory

Size of physical memory currently unused and available

CIM_ResourcePool. Capacity - CIM_ResourcePool.Reserved

The instance shall have properties and values below.
CIM_ResourcePool.ResourceType = 4 (Memory)
CIM_ResourcePool.AllocationUnits = “byte * 2410”

Mpximum resource

Upper bound, or maximum amount of resource that will be granted for
this allocation

CIM_ResourceAllocationSettingData.Limit

In the case that this Resource is a vMemary;the instance shall have prd
erties and values below.
CIM_ResourceAllocationSettingDatd:ResourceType = 4 (Memory)
CIM_ResourceAllocationSettingData.AllocationUnits = “byte * 2210”

In the case that this Resource is\a vNetwork, the instance shall have pr
erties and values below.
CIM_EthernetPortAllocationSettingData.ResourceType = 10 (Ethernet
Adapter), 30 (Ethernet'Switch Port) or 33 (Ethernet Connection)
CIM_EthernetPortAllocationSettingData.AllocationUnits = “bits per
second” or “count®6t a multiple of the units expressed through a regul
expression

p_

G/S

Mjinimum resource

Amount of\tesource guaranteed to be available for this allocation

CIM_ResourceAllocationSettingData.Reservation

Inithe case that this Resource is a vMemory, the instance shall have prd
érties and values below.
CIM_ResourceAllocationSettingData.ResourceType = 4 (Memory)
CIM_ResourceAllocationSettingData.AllocationUnits = “byte * 2410”

In the case that this Resource is a vNetwork, the instance shall have pr
erties and values below.
CIM_EthernetPortAllocationSettingData.ResourceType = 10 (Ethernet
Adapter), 30 (Ethernet Switch Port) or 33 (Ethernet Connection)
CIM_EthernetPortAllocationSettingData.AllocationUnits = “bits per
second” or “count” or a multiple of the units expressed through a regul
expression

p_

G/S

Pllnysical memory size

The total amount of physical memory

CIM_ResourceAllocationSettingData.VirtualQuantity

The instance shall have properties and values below.
CIM_ResourceAllocationSettingData.ResourceType = 4 (Memory)
CIM_ResourceAllocationSettingData.AllocationUnits = “byte * 2210”

G/S

© ISO/IEC 2015 - All rights reserved
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Table 15 (continued)

Time counter Cumulative time G/S

Samplelnterval [Data Type: datetime]

In the case that this Resource is a vDisk and a vNetwork, the following
properties shall be used, respectively.
CIM_BlockStorageStatisticalData.Samplelnterval [Data Type: datetime]
CIM_NetworkPortStatistics.Samplelnterval [DataType: datetime]

If the statistics are not sampled at consistent time intervals,Sampleln-

£ lclboall b £ 4 £3 it LN £3 Lalll |
terval-shal-besettoazere-timeintervalDurationshall-be-expressed=as
follows.

delta CIM_BlockStorageStatisticalData.StatisticTime

Total disklsize The total amount of vDisk G/S

CIM_StorageAllocationSettingData.VirtualQuantity

The instance shall have properties and values below.
CIM_StorageAllocationSettingData.ResourceType = 31 (Logical Disk)
CIM_StorageAllocationSettingData.VirtualQuantityUnits\[Count (fixed
size block)]

Network bandwidth Maximum speed of vNetwork G/S

CIM_EthernetPortAllocationSettingData.Limit

The instance shall have properties and valiies'below.
CIM_EthernetPortAllocationSettingDataResourceType = 10 (Ethernet
Adapter), 30 (Ethernet Switch Port) oin33 (Ethernet Connection)
CIM_EthernetPortAllocationSettingData.AllocationUnits = “bits per
second” or “count” or a multiple ofthe units expressed through a regular
expression

or
CIM_ResourcePool.Capacity

The instance shall\iave properties and values below.
CIM_ResourcePgol/ResourceType = 10 (Ethernet Adapter), 30 (Ethernet
Switch Port) or 33 (Ethernet Connection)
CIM_ResourcePool.AllocationUnits = “bits per second” or “count” or a
multiplelofithe units expressed through a regular expression

1 PUnit stands for a Programmatic Unit, which is an expression of a unit of measure for programmatic accefs.

Table 16 — Power Domain Properties

Property Name Description G/S
CIM Class/Association/Property/Method

Input power Input power of this Resource G

CIM_NumericSensor.CurrentReading

In the case that this Resource is a server, a chassis, or a rack, the instance
shall have properties and values below.

CIM_NumericSensor.SensorType = 13 (Power Consumption).
CIM_NumericSensor.BaseUnits = 7 (Watts)

Power status Power status of this Resource, e.g., Active or Off. In case that this G/S
Resource is a server or a VM, the status shall be those specified in
ENERGY STAR (R) Program Requirements for Computers version 5.0, e.g.,
Active, Idle, Sleep or Off.

CIM_AssociatedPowerManagementService.PowerState

The property value can be modified with extrinsic methods, such as CIM_
PowerManagementService.RequestPowerStateChange().
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Table 17 — Fluid Domain Properties

Property Name Description G/S
CIM Class/Association/Property/Method

Inlet air temperature Temperature of the air suctioned into this Resource G
CIM_NumericSensor.CurrentReading
In the case that this Resource is a server, a chassis, or a rack, the instance
shall have properties and values below.
CIM NumericSensor.SensorType = 2 (Temperature).
CIM_NumericSensor.BaseUnits = 2 (Degrees C), 3 (Degrees F) or 4
(Degrees K)

Sypply air temperature Temperature of the air supplied to the room/floor chamber from this A/C |G
CIM_BaseMetricValue.MetricValue
The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = degree Celsius,degres
Fahrenheit or Kelvin
CIM_BaseMetricDefinition.Description = “Supply'air temperature”

R¢turn air temperature Temperature of the air suctioned from the fogm into the return grillop |G
this A/C
CIM_BaseMetricValue.MetricValue
The instance shall have properties‘and values below.
CIM_BaseMetricDefinition.PregrammaticUnits = degree Celsius,degreg
Fahrenheit or Kelvin
CIM_BaseMetricDefinition;Déscription = “Return air temperature”

Sgt temperature Value set to this A/C as'supply air temperature, return air temperaturg or |G/S
room temperature
CIM_BaseMetricValue.MetricValue
The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = degree Celsius,degres
Fahrenheit or Kelvin
CIM.BaseMetricDefinition.Description = “Set temperature”

Ontdoor air temperature Temperature of the environment around the outdoor unit of this A/C G
CIM_BaseMetricValue.MetricValue
The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = degree Celsius, degre
Fahrenheit or Kelvin
CIM_BaseMetricDefinition.Description = “Outdoor air temperature”

Sypply air humidity Humidity of the air supplied to the room/floor chamber from this A/C G
CIM_BaseMetricValue.MetricValue
The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = percent
CIM_BaseMetricDefinition.Description = “Supply air humidity”

Return air humidity Humidity of the air suctioned from the room into the return grill on this |G
A/C
CIM_BaseMetricValue.MetricValue
The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = percent
CIM_BaseMetricDefinition.Description = “Return air humidity”
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Table 17 (continued)

Set humidity Value set to this A/C as supply air humidity, return air humidity or room |G/S

humidity
CIM_BaseMetricValue.MetricValue

The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = percent
CIM_BaseMetricDefinition.Description = “Set humidity”

Supply air flow rate Flow rate of the air supplied to the room/floor chamber from this A/C G

CIM_BaseMetricValue.MetricValue

The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = cubic meters per hour
CIM_BaseMetricDefinition.Description = “Supply air flow rate”

Return aif flow rate Flow rate of the air suctioned from the room into the return grilljon this |G
A/C
CIM_BaseMetricValue.MetricValue
The instance shall have properties and values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = cubicneters per hour
CIM_BaseMetricDefinition.Description = “Return. air flow rate”
Set flow rpte Value set to this A/C as supply air flow rate G/S
CIM_BaseMetricValue.MetricValue
The instance shall have properties and.values below.
CIM_BaseMetricDefinition.ProgrammaticUnits = cubic meters per hour
CIM_BaseMetricDefinition.Descrifpgbion = “Set flow rate”
7 Meskages
Messaged represent commands, responses or_events. Management Functions use Messages to monitjor
and contrjol Resources. Messages are CIM message requests and responses as specified in CIM Operatidns
over HTTP (DSP0200). This Clause specifies requests and responses in pairs; each received requgst
requires p response as specified in DSP0200. A Management Function uses a CIM Listener and a C|M
Client to §end and receive Messages.Resources use a CIM Server, which implements the HTTP server,|to

send and

Propertie
Function
query the

To query
name ang
a CIM mgq

receive Messages.

s of a Resource are\represented as Properties of an instance of a CIM class. Manageme
shall have information of the instance name and the CIM Server that represents a Resource
properties of the-Resource.

Propertiesyof a Resource, Management Functions shall include the corresponding instan
the CIM:Server that represents the Resource in CIM messages. The CIM Server shall respo

ce
hd

shall be s

error codesxespectively

ssagestequest as a proxy for the Resource. Unimplemented Properties or Event Conditions
gnalled in responses that carry “CIM_ERR_NO_SUCH_PROPERTY” or "CIM_ERR_NOT_FOUI\?F"
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7.1 Commands and responses
7.1.1 GET

7.1.1.1 GET command

GET command specified in the table below shall be used to request Resource Properties or Event
Descriptions. GET command shall be issued by Management Function and be received by Resource.

Itprm e

MIessage type <IMETHODCALL NAME="GetProperty”>

Request ID <MESSAGE ID="Request ID”>

Opject data Target <IPARAMVALUE NAME = “InstanceName;>
<IPARAMVALUE NAME = “PropertyName”>

7.1.1.2 GET response

GHT response specified in the table below is the response to the GET.command. GET responsg is issued
by Resource and is received and processed by Management Function.

[tpm Corresponding CHVi-=XML header

Message type <IMETHODRESPONSE NAME="GetProperty”>

Request ID <MESSAGEAD="Request ID”>

Result code <IRETURNVALUE> (indicating success) or
<ERROR Code="error code”> (indicating error)

Opject data Target Not specified in GET response
(Target of the received GET command)

Value <IRETURNVALUE>
<VALUE>"Value”</VALUE>

</IRETURNVALUE>

7.1.2 SET

7.1.2.1 SET command

SHT commawnd shall include the following items to set Properties of Resources or to set Event C¢nditions.
SHT commmand is issued by Management Function and is received and processed by Resource.

[tend CorrespendingciMxMtheader

Message type <IMETHODCALL NAME="SetProperty”>

Request ID <MESSAGE ID="Request ID”>

Object Data Target <IPARAMVALUE NAME="InstanceName”>
<IPARAMVALUE NAME="PropertyName”>

Value <IPARAMVALUE NAME="PropertyValue”>

<Value>"New Value”</Value>
</IPARAMVALUE>
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7.1.2.2 SET response

SET response shall include the following items. SET response is issued by Resource and is received and
processed by Management Function.

[tem Corresponding CIM-XML header

Message type <IMETHODCALL NAME="SetProperty”>

Request ID <MESSAGE ID="Request ID">

Result Code <IRETURNVALUE> (indicating success) or
<ERROR Code="error code”> (indicating error)

7.2 Eve¢nt subscription and notification

7.2.1 Eyent subscription

To specif} the conditions under which Management Functions need to be notified, they shall create pn
instance pf CIM_IndicationFilter as described in CIM Event Model White Paper(DSP0107). Managemgnt
Function |issues Event subscription request to Resources that register the )Event subscriptions that
may resuflt in event notifications. In the table, “M” and “0” indicate a field is mandatory or optional
respectively.

Field name Cgrrespondlng property of CIM{Indication- G/S | M/
Filter
Event subscription ID Name - G/S M
Host SystemCreationClassName, SystemName,
) - G/S M
CreationClassName
Interval RepeatNotificationPolicy, S G/S 0
L OtherRepeatNotificationPolicy,
B ’ -
ceInIng RepeatNatificationInterval, G/S 0
End RepeatNotificationGap, RepeatNotification-
- G/S 0
Count
Conditions Query, QueryLanguage - G/S M
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