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© MEF Forum 2022. All Rights Reserved.

The information in this publication is freely available for reproduction and use by any recipient
and is believed to be accurate as of its publication date. Such information is subject to change
without notice and MEF Forum (MEF) is not responsible for any errors. MEF does not assume
responsibility to update or correct any information in this publication. No representation or
warranty, expressed or implied, is made by MEF concerning the completeness, accuracy, or
applicability of any information contained herein and no liability of any kind shall be assumed by
MEF as a result of reliance upon such information.

The information contained herein is intended to be used without modification by the recipient or
user of this document. MEF is not responsible or liable for any modifications to this document
made by any other party.

The receipt or any use of this document or its contents does not in any way create, by implication
or otherwise:

a) any express or implied license or right to or under any patent, copyright, trademark or
trade secret rights held or claimed by any MEF member which are or may be associated
with the ideas, techniques, concepts or expressions contained herein; nor

b) any warranty or representation that any MEF members will announce any product(s)
and/or service(s) related thereto, or if such announcements are made, that such
announced product(s) and/or service(s) embody any or all of the ideas, technologies, or
concepts contained herein; nor

¢) any form of relationship between any MEF member and the recipient or user of this
document.

Implementation or use of specific MEF standards, specifications, or recommendations will be
voluntary, and no Member shall be obliged to implement them by virtue of participation in MEF
Forum. MEF is a non-profit international organization to enable the development and worldwide
adoption of agile, assured and orchestrated network services. MEF does not, expressly or
otherwise, endorse or promote any specific products or services.
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m Amendment to MEF 95: Policy Driven Orchestration

1 Abstract

This amendment provides enhancements to MEF 95 [1] that enables policies to be grouped and
defines the semantics of this grouping. It also enables execution order across (not within) policies
to be specified for any type of policy that is being used (i.e., imperative, declarative, or intent).
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2 Introduction

This amendment introduces the notion of groups of policies to MEF 95 [1]. This results in the
following changes to MEF 95 [1]:

In the terminology section, add definitions of Atomic, Composite, and Priority of a
policy.

In section 8.7, change Figure 10 to show new classes for grouping policies. In
addition, update the text immediately below Figure 10 to reflect the above changes.
In section 8.7.1, add a new attribute to the MPMPolicyStructure class. Update Figure
11 showing the new attribute and its associated operations. Update the two associated
tables with definitions of the new attribute and its operations.

In section 8.7.2, define a new relationship (MPMPolicyStructureHasPolicy).

In section 8.7.3, two new subclasses are defined (MPMPolicyStructureComposite and
MPMPolicyStructureAtomic), and the existing three subclasses
(MPMImperativePolicy, MPMDeclarativePolicy, and MPMIntentPolicy) are
redefined to inherit from MPMPolicyStructureAtomic instead of
MPMPolicyStructure. Also, update Figure 12.

In this amendment, changes are shown as follows:

Instructions for how to apply the amendment are shown in blue italics

Text to be removed is shown with red-strikethrough

Text to be added is shown in red

MEF
95.0.1
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3 Changes to Section 3

Add the following three new definitions to Table 2:

Term Definition Reference
Atomic A type of Object that cannot contain any other types of THIS
Objects. DOCUMENT
Composite A type of Object that can contain other Atomic or THIS
P Composite Objects including their subclasses. DOCUMENT
Priorit Defines the execution order of actions within an Atomic | THIS
y or Composite Imperative Policy. DOCUMENT
Table 2 — Terminology and Abbreviations
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m Amendment to MEF 95: Policy Driven Orchestration

4 Changes to Section 8.7

Replace Figure 10 with the following figure:

MPMPolicyStructure £
+ mpmPolAdmin5tatus: MPMPalicyAdminStatus [1] . 6]
MPM Po"CVSDUF‘:EE‘ + mpmPolContinuum Level: MPMPalContinuumLevel [0..1] MPMPalicyTarget
MPMPolicyHasMPMPolicySource + mpmPolDeployStatus: MPMPalicyDeployStatus [0.1] . .
+ mpmPolDesignStatus: MPMPalicyDesignStatus [0..1] MPMPolicyHasMPMPolicyTarget
0.~ 0.1 4 mpmPolExecFailStrategy: MPMPolExecFailStrategy [0..1] 0.1 1.*

+ mpmPolExecStatus: MPMPolicyExecStatus [0..1]
— DelExec 0
o= | *mpmPal ExecOrder: Integer [0.17] 0

MPMPalicyHasMPMPalicyTargetDetail 7

MPMPalicyHasMPMPolicySourceDetail 2]
MPMPolicyStructureHasPalicy
MPMPolicyStructureCom posite L MPMPolicyStructureAtomic 12
/’ 0.1 MPMPalicyHasMPMPalicyStatementDetail Bl
MPMPolicyStructureHasPolicyDetai 2] ?
MPMPalicyStatement el
MPMImperatwePoIicyE‘ M PMDec\arativePo\icyE‘ MPMintentPolicy £ 1
MPMECAPolicy [ MPMCommandPolicy &

Figure 10 — The MPMPolicyStructure Class Hierarchy
Replace the paragraph immediately following Figure 10 with the following:

An MPMPolicy is a set of concrete subclasses of the MPMPolicyStructure class. In Figure 10, all
subclasses of MPMPolicyStructure except MPMECAPolicy and MPMCommandPolicy are
abstract. The Composite pattern [6] [8] is used to define two subclasses of MPMPolicyStructure.
MPMPolicyStructureAtomic is used to represent different types of individual MPMPolicies (i.e.,
those that do not contain other MPMPolicies), while MPMPolicyStructureComposite enables trees
of MPMPaolicies to be defined.
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5 Changes to Section 8.7.1

Add the following attribute and its definition to Table 4:

Attribute Name Description

This is an optional non-negative integer whose value defines the
desired order of execution of this MPMPolicy Object (compared with
all other MPMPolicy Objects). The MPMPolicy whose mpmPolExec-
mpmPolExecOrder: | Order attribute has the highest value is executed first.

Integer[0..1] [A1-O1] A default value of 0 MAY be defined.

[A1-O2] MPMPolicies that have the same value for their mpmPol-
ExecOrder attributes MAY be executed in any order.

Table 4 — Attributes of the MPMPolicyStructure Class
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Change Figure 11 to add 1 attribute (mpmPolExecOrder) and its get and set operations as follows:

MPMPalicyStructure I

mpm PolAdminStatus: MPMPolicyfdminStatus [1]

mpm PolContinuum Level: MPMPolContinuumLevel [0..1]
mpm PolDeployStatus: MPMPolicyDeployStatus [0..1]
mpm PolDesignStatus: MPMPalicyDesignStatus [0..1]
mpm PolExecFailStrategy: MPMPolExecFailStrategy [(0.1]
mpmPolExecStatus: MPMPaolicyExecStatus [0..1]

mpmPolExecOrder: Integer [0..1]

EOE T R T I

+ getMPMPaoladminStatus(): MPMPalicyfdminStatus

+ setMPMPolAdminStatus] in inputStatus: MPMPolicyfdminStatus)

+ getMPMPolContinuum Level(): MPMPolContinuum Level

+ setMPMPolContinuum Level{ in polContinuum Level: MPMPolContinuum Level)
+ getMPMPolDeployStatus(): MPMPaolicyDeployStatus

+ setMPMPaolDeployStatus( in polDeployStatus: MPMPolicyDeployStatus)

+ getMPMPolDesignStatus] in null: MPMPolicyDesignStatus)

+ setMPMPalDesignStatus| in polDesignStatus: MPMPaolicy DesignStatus)

+ getMPMPolExecFail Strategy(): MPMPolExecFailStrategy

+ setMPMPolExecFailStrategy( in polExecFail5trategy: MPMPolExecFailStrategy)

+ getMPMPolExecOrder(): Integer

+ setMPMPolExecOrder( in newQrder: Integer)

+ getMPMPolExecStatus)): MPMPolicyExecStatus

+ setMPMPolExecStatus| in polExecStatus: MPMPolicyExecStatus)

+ getMPMPolSourceObjectlist(): MPMPaolicySource

+ setMPMPolSourceObjectlist] in polSourceObjectlist: MPMPolicySource)

+ setMPMPolSourceObjectPartiallist] in poliourceObjectlist: MPMPaolicySource)
+ delMPMPolSourceObjectList()

+ delMPMPolSourceObjectPartiallist{ in polSourceObjectLlist: MPMPolicySource)
+ getMPMPaolTargetObjectlist(): MPMPalicyTarget

+ setMPMPolTargetObjectlist{ in polTargetObjectlist: MPMPaolicyTarget)

+ setMPMPaolTargetObjectPartiallist] in polTargetObjectlist: MPMPolicyTarget)

+ delMPMPaolTargetObjectlist()

+ delMPMPalTargetObjectPartiallist] in polTargetObjectlist: MPMPolicyTarget)

+ getMPMPolStatementList(): MPMPaolicyStatement

+ setMPMPolStatementlist] in polStatementObjectlist: MPMPolicyStatement)

+ setMPMPolStatem entPartiallist] in polStatemetObjectlist: MPMPaolicyStatement)
+ delMPMPolStatementObjectList])

+ delMPMPaolStatementObjectPartiallist] in polStatementObjectlist: MPMPolicyStatement)

Figure 11 — Operations of the MPMPolicyStructure Class
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Update Table 5 to add definitions for the get and set operations as follows:

Operation Name Description
. This operation returns the current execution order of this

getMPMPolExecOrder() : MPMPolicy Object. This operation takes no input
Integer|[1..1]

parameters.

This operation sets the current execution order of this
setMPMPolExecStatus(in MPMPolicy Object. This operation takes a single input
newOrder : Integer[1..1]) parameter, called newOrder, which defines the new value

for the mpmPolExecOrder attribute.

Table 5 — Operations of the MCMPolicyStructure Class
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6 Changes to Section 8.7.2

Change text in section 8.7.2 as shown, and add a fourth sub-section, also as shown.

8.7.2 MPMPolicyStructure Relationships

The MPMPolicyStructure class defines three four aggregation relationships, as shown in Figure
10.

Add a new subsection as shown:

8.7.2.4 The MPMPolicyStructureHasPolicy Aggregation

The MPMPolicyStructureHasPolicy aggregation is an optional aggregation and defines the set of
MPMPolicyStructure Objects that are attached to this particular MPMPolicyStructureComposite
Object. The semantics of this aggregation are defined by the MPMPolicyStructureHasPolicyDetail
association class.

The multiplicity of this aggregation is 0..1 - 0..*. This means that it is an optional aggregation (i.e.,
the “0” part of the 0..1 cardinality). If this aggregation is instantiated (i.e., the “1” part of the 0..1
cardinality), then zero or more (0..*) MPMPolicyStructure Objects can be contained in this
particular MPMPolicyStructureComposite Object. The 0..* cardinality enables an
MCMPolicyStructureComposite Object to be defined without having to first define an associated
MPMPolicyStructure Object for it to aggregate. The semantics of this aggregation are defined by
the MPMPolicyStructureHasPolicyDetail association class. This enables the management system
to control which set of concrete subclasses of MCMPolicyStructureComposite can aggregate
which types of MPMPolicyStructure Objects.

[A1-O3] An MPMPolicyStructureComposite Object, or any of its subclasses, MAY
aggregate zero or more MPMPolicyStructure Objects.

The MPMPolicyStructureHasPolicyDetail class is a concrete association class and defines the
semantics of the MPMPolicyStructureHasPolicy aggregation. The attributes and relationships of
this class can be used to define which MPMPolicyStructure Objects can be attached to which
particular set of MPMPolicyStructureComposite Objects. These semantics can be further
enhanced by using the Policy Pattern to define policy rules that constrain which part Objects (i.e.,
MPMPolicyStructure) are attached to which aggregate Object. Note that MCMPolicyStructure is
an abstract class that is the superclass of imperative, declarative, and intent policy rules.
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7 Changes to Section 8.7.3

Change text in section 8.7.3 as shown.

8.7.3 MPMPolicyStructure Subclasses

The MPMPolicyStructure class defines threetwo subclasses, which are described in the following
subsections. The MPMPolicyStructureAtomic class currently defines three subclasses. The
MPM ImperativePolicy class currently defines two subclasses. Figure 12 will be used to describe

each of these threeseven subclasses.

Replace Figure 12 with the following figure:

MPMPalicyStructure ]
+ mpmPolAdminStatus: MPMPolicyAdminStatus [1]
+ mpmPolContinuum Level: MPMPolContinuumLevel [0..1]
+ mpmPolDeployStatus: MPM PolicyDeployStatus [0..1]
+ mpmPolDesignStatus: MPMPolicyDesignStatus [0.-1]
+ mpmPolExecFailStrategy: MPMPolExecFailStrategy [0..1]
5: MPMPolicyExecStatus [0..1]

MPMimperativaPolicy @ MPMDeclarativePolicy @
+ mpmIimpPolPricrity: Integer [0..1] + mpm DecPolLogicType: MPMFormalLogicType [1]
+ mpmimpPolExecStratagy: MPMimpPolExecStrategy [1]

+ getMPMDeclLogicType{): MPMFormallogicType

+ getMPMImpPolPriority(): Integer + setMPMDeclLogicType{ in pollogicType: MPMFormalLogicType)
+ setMPMImpPolPriority( in polRulePriority: Integer)
+ getMPMImpPolExecStrategy{ in null: MPMimpPolExecStrategy)
+ setMPMImpPolExecStrategy( in newStrategy: MPMImpPolExecStrategy)

MPMECAPolicy & MPMCommandPolicy &

MPMintentPolicy @
+ mpmintentTransiationStatus: MPMintentTranslationStatus [1]

+ getMPMintentTranslationStatus{): MPMintentTranslationStatus
+ setMPMintentTranslationStatus( in intentStatus: MPMintentTransiationStatus)

Figure 12 — MPMPolicyStructure Subclasses

Insert two new subsections as follows, and subsequently renumber the existing subsections 8.7.3.1-

3 that are in MEF 95 [1] to 8.7.3.3-5.

8.7.3.1 MPMPaolicyStructureAtomic Class Definition

This is an abstract class and specializes MPMPolicyStructure. This class represents stand-alone

MPMPolicy Obijects.

[A1-R1] An  MPMPolicyStructureAtomic Object MUST NOT contain another

MPMPolicyStructure Object.

MEF © MEF Forum 2022. Any reproduction of this document, or any portion thereof, shall contain the following Page 10
95.0.1 statement: “Reproduced with permission of MEF Forum.” No user of this document is authorized to modify

any of the information contained herein.



YA

MEF

Amendment to MEF 95: Policy Driven Orchestration

8.7.3.2 MPMPolicyStructureComposite Class Definition

This is an abstract class and specializes MPMPolicyStructure. This class represents a set of related
MCMPolicyStructure Objects that are organized into a tree structure.

[A1-0O4] Each MPMPolicyStructureComposite Object MAY contain zero or more
MPMPolicyStructureAtomic and/or zZero or more
MPMPolicyStructureComposite Objects.

Table [A1-6] defines the operations for this class.

Operation Name

Description

getMPMPolicyL.ist() :
MPMStructure[1..*]

This operation returns the set of all MPMPolicyStructure
Objects that are contained in this specific
MPMPolicyStructureComposite Object. There are no input
parameters to this operation. This operation returns a list of
zero or more MPMPolicy-Structure Objects (i.e., the list is
made up of MPMPolicyStructureAtomic and/or
MPMPolicyStructureComposite Objects).

[A1-D1]. If this Object does not contain any

MPMPolicyStructure Objects, then a NULL
MPMPolicyStructure Object SHOULD be returned.

setMPMPolicyL.ist (in
child-ObjectList :
MPMPolicyStructure
[1.%])

This operation defines a set of MPMPolicyStructure Objects
that will be contained by this particular
MPMPolicyStructureComposite Object. This operation takes a
single input parameter, called childObjectList, which is an
array of one or more MPMPolicyStructure Objects (i.e., one
or more MPMPolicyStructureAtomic and/or
MPMPolicyStructureComposite Objects). This operation first
deletes any existing contained MPMPolicyStructure Objects
(and their aggregations and association classes), and then
instantiates a new set of MPMPolicyStructure Objects; in
doing so, each MPMPolicyStructure Object is contained
within this particular MPMPolicyStructure Composite Object
by creating an instance of the MCMPolicyStructureHasPolicy
aggregation.

[A1-D2]. Each created aggregation SHOULD have an
association class (i.e., an instance of the
MCMPolicyStructureHasPolicy association class).

setMPMPolicyPartialList
(in childObjectL.ist :
MPMPolicyStructure[1..*])

This operation defines a set of one or more
MPMPolicyStructure Objects that should be contained within
this particular MPMPolicyStructureComposite Object
WITHOUT affecting any other existing contained

MEF © MEF Forum 2022. Any reproduction of this document, or any portion thereof, shall contain the following Page 11
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MPMPolicyStructure Objects or the Objects that are
contained in them. This operation takes a single input
parameter, called childObjectList, which is an array of one or
more MPMPolicyStructure Objects. This operation creates a
set of aggregations between this particular MPMPolicy-
StructureComposite Object and each of the
MPMPolicyStructure Objects identified in the childObjectList.

[A1-D3]. Each created aggregation SHOULD have an
association class (i.e., an instance of the
MPMPolicyStructureHasPolicy association class).

This operation deletes all contained MPMPolicyStructure
Objects of this particular MPMPolicyStructureComposite
Object. This has the effect of first, removing the association
class, and second, removing the aggregation, between this
MPMPolicyStructureComposite Object and each
MPMPolicyStructure Object that is contained in this
MPMPolicyStructureComposite Object. This operation has no
input parameters.

This operation deletes a set of MPMPolicyStructure Objects
from this particular MPMPolicyStructureComposite Object.
This operation takes a single input parameter, called
childObjectList, which is an array of one or more
MPMPolicyStructure Objects. This has the effect of first,
deIMPMPolicyPartialList removing the association class and s<-acond, removing the
(in childObjectList : aggregation, between each MPMPolicyStructure Object

MPMPolicyStructure[1..*]) specified. in the input paramgter an‘d this
MPMPolicyStructureComposite Object.

delMPMPolicyL.ist()

[A1-R2]. All  other aggregations between this
MPMPolicyStructureComposite and other
MPMPolicyStructure Objects that are not identified in
the input parameter MUST NOT be affected.

Table A1-6. Operations of the MPMPolicyStructureComposite Class

There is one relationship defined for the MPMPolicyStructureComposite class. It was defined in
section 8.7.2.4.
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