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1 Introduction

This Technical Recommendatibas been developed within ISOMhformallnteSDO Open
Modell nitiative) and is published by ONF.

[ISOMI is an open source project foundgdWML model designers from various SDOs like

ETSINFV, ITUT, MEF, ONF and TM Forum.

The goal is to develop guidelines and tools for a harmonized modeling infrastructure that is not
specific to any SDO, technology or management protocol and can therdideyweeSDOs.

The deliverables are developed in an open sou
Attribution 4.0 International Public Licensebo

This documentefines the guidelines that have to be taken into account during the creation of a
protocotneutral UML (Unified Modeling Language) information model. 36&ML Modeling
Guidelines are not specific amySDO, technology or management protocol.

UML definesa number of basic model eleme(it8ViL artifacts) In order to assure consistent
and harmonious informatianodek, only a selected subset of them#ifacts is useth the UML
model guidelines in this document. The semantic of the seladi&attsis defined in[2].

The guidelines of each basic model artifact are divided into three parts:

1. Short description

2. Graphical notation examples

3. Properties

The guidelines have been developed using the Papyrus open source UML. tool

Note:
This version of the guidelines is still work in progress! Known open isseenaked iryellow
anddescribedy comments.

2 References

[1] Papyrus Eclipse UML Modeling To@https://www.eclipse.org/papyrus/)

[2] Unified Modeling Language (UML®) Resource Pagéttp://www.uml.org)

[3] OMG Unified Modeling Languag® (UML®), Version 25
(http://www.omg.org/spec/UML/2.%/

[4] 3GPP/TM Forum Model Alignment JWG: FMC Model Repertoire
(ftp://ftp.3gpp.org/TSG_SA/WGS5_TM/Athoc_meetings/Mulki
SDO_Model_Alignment/S5eMA20139.zip)

3 Abbreviations
CORBA Common Object Request Broker Architecture
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https://www.eclipse.org/papyrus/
http://www.uml.org/
http://www.omg.org/spec/UML/2.5/
ftp://ftp.3gpp.org/TSG_SA/WG5_TM/Ad-hoc_meetings/Multi-SDO_Model_Alignment/S5eMA20139.zip
ftp://ftp.3gpp.org/TSG_SA/WG5_TM/Ad-hoc_meetings/Multi-SDO_Model_Alignment/S5eMA20139.zip

TR-514 UML Modeling Guidelines

DS
FMC
HTTP

JMS
JSON
JWG
LCC
LTP
NA
OMG
PM
SDO
ucc
UML
XML
WG

Data Schema

Fixed-Mobile Convergence
Hypertext Transfer Protocol
Information Model

Java Message Service

JavaScript Object Notation

Joint Working Group (TM Forum, 3GPP)
Lower Camel Case

Logical Termination Point

Not Applicable

Object Management Group
PerformanceMonitoring

Standards Developing Organization
Upper Camel Case

Unified Modeling Language
Extensible Markup Language

Working Group

4 Qverview

4.1 Documentation Overview

Version 1.3

This document is padf a suite ofguidelines The location of this document within the

documentation architecture is showrFigure4.1 below:
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Figure 4.1: Specification Architecture

4.2 Modeling approach

The information model is split intosdructuralpart and @ehavioralpart; i.e., datanodel
(structural/static) is decoupled from operations model (bereidynamic).

Important note:

It is important to understand that the UML class diagrams always show only parts of the
underlyingmodel.E.g., classes shown without attributes do not mean that the class has no
attribute, i.e., attributes coulik hidden ira diagram. Théull modelcan be viewd in its
entirety through the UML tool (i.e.,@yrus XMl codes in the .uml filgandaview of key
details is provided in data dictionary.

Al so note that i n this documen 8&ss, unkesseotharwiset h e
specified.
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4.3 General Requirements

UML 2.5 (Unified Modeling Language) issed for specifying the model

The model shalbe management/control protoawutral, i.e., not reflect any middleware

protocotspecific characteristics (like.g., CORBA, HTTP, JMS).

1 The model shall be magible to various protocepecific interfaces.

It is recommended to automate this mapping supported by tools.

1 To ensure proper working of the mapping totie model designeshallonly usethe
modeling pattensdefinedin theseguidelines Useof other UML patterns is at the own
risk of the model designer.

1 It shall be possible to separate UML artifact properties which are only required for
interface related (purpose specific) models.

1 Traceability from each nueling construct back to requirements and use cisdkbe

providedwhenever possible

)l
)l

4.4 General Information on the UML Model
The following general information on the modékll be set/defined

1 Namespace
A unique and persistent namespace for the idergifn the model.
1 Organization
A human friendly written name of the SDO/OpenSource Project defining the model.
1 Contact
Detailed information on the project and editor which have developed the model.
o Project web site
The URL of the project web site.
o Projectemail address
The email address of the project.
o Editor name
The name of the model edit@ptional) It is recommended that editor name be a
persistent role name instead or a personal name because of the possibility of the
personds role change.
o Editor emd address
The email address of the model edif@ptional) It is recommended that editor
email address be a persistent address instead of a personal email address because
of the possibility of the personds rol e
91 Description
A brief description othe model content; 1 lin@ptional)
1 Copyright
The copyright notice for the model.
1 License
The license statement for the model.
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f Revision

Version 1.3

Detailed information on this revision of the model. Each revision of the nsbdaldadd
an additional revisiostatement.

o Date

The date of the revision

o Version

The project and the version of the revision.

o Description

An additional specific description of the revisi@ptional)
o Changeogpointer
A link to a github UML change lofpptional)
o Additionalchanges
A list of additional manual changésptional)

o Reference
A list of referenced documents in the revis{optional)

5 UML Artifact Descriptions

5.1 Structural/behavioral features

The UML 2.5 specificatiofi3] distinguishes betweetracturalandbehavioral featuresThe
structural modeling is usingttributes Propertiey contained in Classes and the behavioral
modeling is using Operations contained in Interfaces.

wMetaclasss
Feature

;L

sMetoclasss

xMetaclasss

BehavioralFeature StructuralFeature
cMetaclasss «fletaclasss
Operation Property

Figure 5.1: Structural/Behavioral Features in UML 2.5 Metamodel

The decoupling of attributes and operations allawsdel designer to provide individual

operations (specific parameter lists) for differemws/managers.
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5.2 Classes

5.2.1 Description

Classes are uséd convey astructural (often calledtatig® representation of an entity, including
properties and attributes; i.e., data model sthacturalpart of the model.

5.2.2 Class Notation

«OpenMeodelClass, Example»
] <Class Name>
attributes

Figure 5.2: Graphical Notation for Classes

As highlighted inFigure5.2, a classs represented with a name compartment anat@ibutes
compartmentlt is recommended thaté name compartment contains also the assigned lifecycle
stereotypesThe attributes compartment can be set in a diagram to not expose the attributes or to
expose some or all of the attributes.

In some diagams the attributes are hidden to reduce clutter, in others only a subset of the
attributes is exposed to focus attention on those attributes. It is also possible to hide the attribute
compartment of a class in the class diagrams where a large numtassalsaheed to be shown,

as depicted ifrigure5.3.

«OpenModelClass, Example»
=] <Class Name>

Figure 5.3: Graphical Notation for Classes without Attributes Compartment

It is recommended thaté name compartment also show stereotypes fardlse where
relevantWhen showingstereotypes, the compartmenmayinclude the stereotype
«OpenModeClass» (as all classes in the model have this sterebyygefauly and may also
include other stereotypes.

In the general UML definitiona class may have name, attribute and operation compartments, as
shown inFigure5.4, butsincethe structuralpart and thdehavioralpart of the model are
decoupled, the operation compartment, is not used and always hidden.

«OpenModelClass»
=] <Class Name>
attributes

rati

! Not about operations acting on tietity.
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Figure 5.4: Graphical Notation for Classes with Attributes and Deprecated Operations Compartment

5.2.3 Class Properties
A class & has the following properties:

1 Name
Follows Upper CameCase style (UCE Each class in the model has a unique name. An
example of Upper Camel Case: SubNetworkConnection.

1 Documentation
Contains a shodefinition. The documentation is carriedtime fiApplied mmmenso
fieldinPapyrus i . e. , t he fA Owhaltndt beasednthe comnEete f 1 el d
documentation should be written in a singl
comment O.

«OpentodelClasse=
Q <Class Marme»
attributes

operatians

Ba UML Medeling Guidelines Class Diagram 52 | B Exceptions

] Properties &3 hdodel Waliflation Search Errar Lo

H <Class Name>

urL Applied/comments

Comments
Prafile
1 Superclass(es)
Inheritance and multiple inheritance may be used to deal with shared properties.
91 Abstract
Indicates if the object class can be instantiated or is just used for inheritanapstract
classewill not be instantiated
1 Is Leaf
Indicates that the objectass must not be extended (Is Leaf = trdejault = false
91 Additional properties are defined in thOgenModeClass» stereotypg&hich extends
( / Bxtension ) py default (requiredihe «metaclass Class

= <comment>

2 Because of Papyrus tool reasons, you shall not cceatenentslirectly in the class diagram aattachit by a link
to the classSuch commentappear in applied commeritsld too, BUTt h e y appean ib the gendoc output
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afetaclasss
Class

required 5

awStereotypes
OpenModelClass

[Ci + support: SupportCQualifier [1]
[Cz + condition: String [0.1]

Figure 5.5: «OpenModelClass» Stereotype

1 support
This property qualifies the supporttbie classlass at the management interface. See
definitionin clauses.10
1 condition
This property contains the condition for the condiietated support qualifiers.
1 Obsolete
Additional interface related propertiéanly relevanin the purposepecific moels of
theinformationmodel; sed-igure4.1) are defined in the@perinterfaceModelClass»
stereotype which extends
( / Bxtension ) by default (requiredihe «metaclass Class:

afletaclasss
Class

ocDbsnIeterfiIeEntit].r»I\—\}

. _,"
required 5 Vi
;
;

s

=l + objectCreationMotification: MotificationDefinition [1] = NA
=1 + objectDeleticnMotification: MotificationDefinition [1] = MA

Figure 5.6: «OpeninterfaceModelClass» Stereotype (obsolete)

1 objectCreationNotification
Defines whether an object creation notification has to be sent when the instance is
created.

1 objectDeletionNaotification
Defines whether an object deletion notification has to be sent when the instance
deleted.

1 Other properties:

1 Choice(obsolete)

This optionalstereotype identifiea classas a choice between different alternatives.
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«fletaclasss
Class

qusoIeteProfileEntity»ll\}

Figure 5.7: Potential Choice Annotation for Classes (obsolete)

1 RootElement
This optionalstereotype is only relevant in interface related (purspeeific) models
and identifies the associated object class as the root element when mapped to a tree
structured data model.
The name propertypecifes thename for the rot instance
The multiplicity property defines the constraint of the number of root elements in the
data model. The format is similar to the UML multiplicity; i.e., <lower
bound>..<upper bound>. E.g., "0..*", "2..3", "1..*".
The optionaldescriptionpropety will be mapped e.g., in YANG to the presence
statement.

«Metaclasss
Class

T

=5terectypes
(OpenlnterfaceModel_Profile)
RootElement
= + name: String [1]
=l + multiplicity: String [1]
(=l + description: String [0.1]

Figure 5.8: Optional RootElement Annotation for Classes

The followingUML defined class properties are not used:

1 Is active(default = false)
9 Visibility (default = public)
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5.3 Attributes in Classes

5.3.1 Description

Attributes contain the propertiesf a classNote that the roles of navigable association ends
become an attribute in tldass at the other associated &ieén this association end is owiney

the classifier see al so fARotlasedldy83ped property in

Note: The association end can also be owned by the association itself in which case it does not
become an attribute.

5.3.2 Attribute Notation
The notation is:

|«<list of stereotyps>»| <visibility> <attribute name> : <attribute type> [<multiplicity>] =
<default value>

Note: When no default is relevant or no defaultisdefihede f =0 i s not shown.

«OpenModelClass, Example»
] <Class Name>
(&) + attributel: Integer [1] =0
&) «LikelyToChange» + attribute2: String [1..*] = <default value>

Figure 5.9: Graphical Notation for Classes with Attributes

Note: It is recommende displayeither no attributes or all attributes of the object classes in
givenclass diagram

It is alsopermissibleto display only a subset of the attributes (e.g., to allowdrevingof a

class diagrandisplayingonly the required attributes of a specific featlB&)T in this case, it is
recommended to warn tmeaderof such a class diagram by appropriate note

5.3.3 Attribute Properties
An attribute has the following properties:

1 Name
Follows Lower Camel Casé&CC) style ands unique across all attribute nanvaghin
the inheritance treéAn example of Lower Camel Case:
subNetworkConnectionldentifier.
Itis recommenddthatallBool ean typed attri bute names st
O0i sSAb)s,t r@mat H¢ &r o r s @ kthe wahsle aftribatesnansballbe
composed in a way that it is possible to answer it by "true" or "false".

1 Documentation
Contains a shodefinition. The documentation is carriedtime fiApplied commenso
fieldinPapyrus i . e. , t he A Owhalnotbecuseth firecamplete f i el d
documentation should be written in a singl
comment O

31n Papyrus an atbute is a property.
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1 Ordered
For a multivalued multiplicity; this specifies whether the values in an instantiation of
this attribute are sequentially ordered; default is false.

1 Unique
For a multivalued multiplicity, this specifies if the values of this attribute instance are
unique (i.e., no dulicate attribute values); default is true.

Excerpt from{3] : When Unique is true (the defayltfye collection of values may not

contain duplicates. When Ordered is true (false being the default) the collection of values
is ordered. In combination these two allow the type of a property to represent a collection
in the following way:

Table 5.1: Table 11.1/[3] T Collection Types for Properties

Ordered Unique Collection type
false true Set

true true OrderedSet
false false Bag

true false Sequence

1 Is Leaf
Indicatesf the attribute definitions eitherfully consolidateds Leaf = true) or isiot
fully consolidated cannot be consolidatéts Leaf = false). k., in case of an
Enumeratiortyped attributebecause the associated setitdéralsis known to be open
(or has to be left open) for future yet not known or not consolidated extensions.
Default = false
. Type
Refers to a data type; selauses.9.
1 Default Value
Provides the value that the attribute has to start with in case the value is not provided
during creationor already defined because of a system state.
1 Multiplicity (*, 1, 1..*,0..1,é )
Defines the number of values the attribute can simultaneously have.
* s alist attribute with 0, one or multiple values;
1 attribute has always one value;
1..* is a list attribute with at least one value;
0..1 attribute may have no or at most oraue;
Default value is 1.
Ot her values are possible; e.g., A2..170.
1 Additional properties are defined in th©genModehttribute» stereotypehich extends
( / Bxtension ) py default (requiredihe «metaclassBroperty
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T

T
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wMetaclasss
StructuralFeature

required 5

w5tereotypes

OpenModelAttribute
+ partOfObjectkey: Integer [1] =0
+ unigqueset: Integer [*]
+ isInvariant: Boolean [1] = false
+ valueRange: String [0.1]
+ unsigned: Boolean [0.1] = false
+ counter: Counter [0..1] = MA
+ wunit: String [0.1]
+ support: SupportQualifier [1] = MANDATORY
+ condition: String [0..1]

Jd00000000

Figure 5.10: «OpenModelAttribute» Stereotype

partOfObjectKey

This property indicates if the attribute is part of the object key or not.

Value= 0 (default)meanghe attribute is not part of the object key.

Values > 0 indicate that thadtribute is part of the object key and the valeénes the
orderof the attribute in case the key is composed of more than one attribute.
Attributes which are used as a lshallbe invariant (i.e., property islnvariant = true),
shallnot be optionali(e., the multiplicityshallbe [1] or [1..x]) and the multiplicity
shallbe [1] after thé’runing&Refactoringrocess;.e.,aUML to Data Schema
mapping tookhallnot get a list attribute which is part of the object identifier
uniqueSet

This property dfines if the attribute is part of a set of attributes which together (i.e.,
their values) have to be unique among all instances within a defined context.

No value means no unigueness constraint.

An integer value identifies the uniqueness set.

An attributemay participate in more than one uniqueness sets.

«OpenModelClass»
] <UniqueSetExample>
=l {partOfObjectKey=0 JuniqueSet=[1]}} attributel: String [1]
= funiqueSet=[1, 2]} attribute: Integer [1]
=l funiqueSet=[2]}} attribute3: String [1]

Figure 5.11: uniqueSet usage example
isInvariant

This property identifies if the value of the attribute can be changed after it has been
created see also sectiof3.4
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T

valueRange

This propertyidentifies the allowed values for the attribute.

unsigned

This optionalproperty indicates if the attribute tygeunsigned (value = true) or
signed (value = false); if applicable, otherwise ignored.

counter

This optional property defines the counter type of the attribute type; if applicable.
unit

This optional property contains a textual definition of the unit@ated with the
attribute value.

The spelling othe unit including the ones beyond SI scpgleall be in accordance to
the NIST Publication 811 AGuide for

t he

L

(SI')Yo (http://www. nist .clhused/ fiRlul psbahsp &1}

Conventions f or &medifiedibytle ISOAEC BO000sariess 0
documentsHtips://www.iso.org/committee/46202.himl
support

This property qualifies the support of the attribute at the management interface. See

definition inclause5.10
condition
This property contains the condition ftie conditionrelated support qualifiers.

1 Additional interface relategrropertiegonly relevant in the purposspecific moels of
theinformationmodel; sed-igure4.1) are defined in theQ@perinterfaceModelAttribute»
stereotypeavhich extends
( /7 Bxtension ) by default (requiredihe «metaclassBroperty:

1
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afetaclasss
Property

required 5

«Stereotypes
OpenlnterfaceModelAttribute

+ writeAllowed: WriteAllowed [1] = CREATE_AND_UPDATE

+ hitLength: BitLength [0.1] = NA
+ enceding: Enceding [0.1] = NA
+ bitsDefinition: BitDefinition [*]

Figure 5.12: «OpenlinterfaceModelAttribute» Stereotype

writeAllowed
This property defines when the CLIENT iscalled to set the attribute value; see also
section5.3.4

© Open Networking Foundation
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1 attributeValueChangeNotificatigimbsolete)
This property defines whether a notification has to be raised when the attribute
changes its value or not.
1 bitLength
This optional property defirgsethe bit length of the attribute type; if applicable.
1 encoding
This optional property defines the encoding of the attribute type; if applicable.
1 bitsDefinition (preliminarysolution J
This optional property defines the bits (flags) ofits B/pedattribute. Each bit is
further defined by its name, positigupportandanoptional descriptionThe default
setting of each bit is defined in the defardtue of the Bs typed attribute; i.e., all
bits contained in the default value are sdi th 0

«DataType=»
BitDefinition
+ name: String [1] = <flag name>
+ position: Integer [1] =0
+ description: String [0..1]
+ support: SupportQualifier [1] = MANDATORY
+ condition: String [0..1]

OOCOQ

Figure 5.13: Bit Definition Properties

1 Other properes

1 «PassedBRreference
This stereotypeshall only be applied to attributes that havaaess defined as their
type;i.e.,association member enda/ned by the class which became attributes. The
stereotype isippliedon a case by case basis.
The property defines that the attribute contains only the reference (name, identifier,
address) of the referred instance(s) when being transferred acrossitiaeént
Otherwise the attribute contains the complete information of the instance(s) when
being transferred across the interface.

1 «Bit» (preliminary solution}
This optionalstereotype defines the position of a bit typed attribute«Bits»
annotated dattype

[#] «Metaclasss
aMetaclasss Property
Property T
T =Stereotypes
«Stereotypes (Openlnterfa CEE-TDEI el_Profile)
i

(OpenModel_Profile) —
PassedByReference | | = + position: Integer [1] =0
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Figure 5.14: Potential Annotations for Attributes

«DataType»
«Bits»
MybitsType
(=] «Bit» {position=0 } disableNagle: Boolean [1]
(=] «Bit» {position=1 } autoSenseSpeed: Boolean [1]
(=] «Bit» {position=2 } tenMbOnly: Boolean [1]

Figure 5.15: Example Modeling of a Bit Set Data Type

The followingUML defined attributgoroperties are not used:

Is read only (default value = false)
Is derived(default = false)

Is derived unior{default = false)

Is static(default = false)

Visibility (default = public)

= =4 =4 -4 2

5.3.4 Attribute Setability

UML model designers need to be able to defineietabilitypo of attr i bute val ue:
UML provides a Bool e anSimgehiisaat éngughctadedcribalall i r e ad O
required casel8 r e a d i©@mdlused and twadditional properties isInvariant anditeAllowed

are defined

From information model point of view (contexén attribute value can be set by two different
actors (a) directly by the client or (b) from elsewhere.

Page 23 of 84 © Open Networking Foundation



TR-514 UML Modeling Guidelines Version 1.3

another
Client

setting value directly

setting ' :QfjectClasg
value from

elsewhere| attribute:value = €—————jmm———

\_ Server Y,

setting value
from elesewhere

Underlying
System

Figure 5.16: Actors setting the Attribute Value

Legend:

1 Red arrow
Setting of attribute is initiated directly by the client; i.e., setAttribute().

1 Blue arrow
Setting oftheattributevaluehas not been initiatedirectly by the clienti.e., is set from
elsewherde.qg., indirectly by the cli#, other clients, server, underlying system)

Client, Server and Underlying System in the figure are at one level of recursion. There may be
many other levels below the Underlying System or above the Client.

One extreme exampl dusiness representes bytthe SexveroAma@herat or 6 s
extreme example is when the Server represents a thin mediator on top of the traffic functions
(Underlying System).

Theislnvariant property identifieystem widgif the value of the attribute can be changedraf
it has been creatddsinvariant =false or not (islnvariant = true).

The writeAllowed propertyglefines(from the client point of view onlywhen theclient is
directly allowed to set the attribute valughis can be §nly during creatior} only aftercreation|
during and after creation | at no time}l values arenutually exclusive
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The properties isInvariant and writeAllowed are related. The following table shows the allowed
combinations and their meaning

Table 5.2: Allowed combinations of islnvariant and writeAllowed

4 isInvariant writeAllowed meanin
(system wide) (client view) 9

1. false WRITE_NOT_ALLOWED | e.g., operationalState
2. false UPDATE_ONLY initial value provided by the system
3. false CREATE_ONLY e.g.,ODUflex with HAO
4. false CREATE_AND_UPDATE | unrestricted read/write
5. true WRITE_NOT_ALLOWED | e.g., identifier provided by the system
6 true UPDATE _ONLY Not allowed

: — If islnvariant=trueA set after creatin not possible
7. true CREATE_ONLY e.g., fixed size ODU, identifier provided by the client
8 true CREATE_AND_UPDATE | Not allowed

: — — If isinvariant=trueA set after creatin not possible

5.4 Relationships

5.4.1 Description

Relationshipsre defined between class&heir relationshipends specif the role that the class
at that end performs.
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=Metaciasss
L Relationship

Li}.

2]
=Metaclasss =Metaclass»
] Association L DirectedRelationship

Li}.

=Metaclasss 2l «Metaclasss a
] Dependency Q Generalization

ﬁi}.

«Metaclazss 2l «Metaclasss 2l
=] Usage | Abstraction

T

=Metaclasss 2l
] Realizatien

Figure 5.17: Metaclass Diagram of used Relationships

5.4.2 Relationship Notation
The following examples show the different keaf relationshipghatare used in the model.

5.4.2.1 Association Notation

Figure5.18 shows a bdirectional navigable association wheigh claskas a pointer to the
other.The association end roteme becomes the name of the corresponding attribute. l.e., in the

example: ClassA wil lclhasvseBd np aitrttriirbgutteo nGlmesds E
=OpenModelClasss | + (lassa = | «OpenModelClasss
& ClassA = = £ ClassB
0.1 + _classB
«OpenModelClass» * «OpenModelClasss
Q ClassA " — E] ClassB
(= + _classB: ClassB [*] | .1 = + _classh: ClassA [0..1]

Figure 5.18: Bidirectional Association Relationship Notations
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Both ways of displaying navigable association end role names are allowed in class diagrams; i.e.,
as role names (top &igure5.18) and as attributes (bottom Bigure5.18).

It is not recommended to use both ways in a single class diagram since it provides redundant
information.

Figure5.19 shows a unidirectional association (shown with an open arrow &trijet class)
where only the source claBas a pointer to tharget clasand not viceversa.

«OpenModelClass= x|« »
s ClassAlsRelated ToClassBInstances OpenModelClass
| ClassA | ] ClassB
0.1 + _classB

Figure 5.19: Unidirectional Association Relationship Notation

Figure5.20 shows a nommavigable association whenene of theclasgshave a pointer to the
other; i.e.such associatiorare just for illustration purposedon-navigable associations should
have a name.

«OpenModelClass= « | «0penModelClass=
Q ClassA ClassAMayBeRelated ToClassBlnstances Q ClassE

0.1

Figure 5.20: T Non-navigable Association Relationship Notation

A reference pointeris a navigable associatiém a classSuch a class may be instantiated in

more than one namingathiree.In order to identify the specific naming path/tree for a reference
pointer a AREFERENCE _DEPE Nétaaextdsthe referentespointex)i n t
This constraint relates the redace pointer to an individuabStrictCompositesomposition
aggregatiorassociation.
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«RootElements 7
H Classl
=1 {partOfObjectKey=1} uuid: String [1]

1 ¢ 1 ¢
«StrictCofmposites «StrictCofnposites
+ _class2 0.1 + _class3 "
El Classs [ E Class2 7] E Class3 7]
1 0.1| = {partOfObjectkey=1} identifier: String [1] =1 {partOfObjectKey=1} name: String [1]
+ _class2

1 ¢ 1

o e {7} Constraintl e
{REFEREMCE DEPEMDENCY?} «5tric£{f.5‘r;;g osites | xor} «Strict

+ _classd ® «cont!at:o + classa} 0.,

Hclasss @] A E] Class4 Ed H Classr @
) 0.1 = {partOfObjectKey=1} identifier: String [1]1] + _cla::4f

=1 {partOfObjectKey=2 } otherld: String [1] !

-------- {7} Constraint
ormposites I.i' {REFEREMCE DEPENDENCY}

1 + _classd

Figure 5.21: 7 Reference Pointer to Classes with more than one Composition Aggregation Association
Relationship Notation

A sharedaggregationis a special type of association in which objects are assembled or
configured together to create a more complex object. Aggregation protects the integrity of an
assembly of objects by defining a single pahtoordination alledaggregate, in the object that
represents the assembly.

«() ModelCl b * L 2
L s ClassAGroupsClassBlnstances OpentodelClass
El ClassA |~ o = ClassB

+ _classB

=

Figure 5.22: Aggregation Association Relationship Notation

A «LifecycleAggregate»aggregation is a shared aggregation which indicates a lifecycle
dependency betweeagrougng instance ands shared part instances; similar to the lifecycle
dependency of a composite aggregation.

This option is intended to be usedly when the sharedgpt object class has another stronger
lifecycle dgoendency (such as composition).

The multiplicity at the grouping side of the «LifecycleAggregate» relationship defines the mode:
single = exclusive modene or more= shared mode.
In exclusive modeashaed part objecinstancenust not beaggregatetby more than one
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groupng instance via &LifecycleAggregate» relationship.
In shared modeashared part objeatstancecanbe aggregatetby more than one groupm
instance via aLifecycleAggregateselationship

A sharedpartinstancehas to have at all times a containcgmpositanstance AND a single (in
case of exclusive mode) or at least one (in case of shared mode) aggmgrgafmgg instance.

5 OwningClass

1 14

«StrictCopnposites

+ _groupingClass

] GroupingClass «StrictComposites

exclusive mode = 1
shared mode = 1.7
zLifecyclefggregates
+ _sharedPartClass )/

+ _sharedPartClass

¥

Figure 5.23: «LifecycleAggregate» Aggregation Association Relationship Notation

Note: The «LifecycleAggregate» association cannot define the operational behavior which can
be seen from containing or contained class point of view. @eletion policies can be
distinguished:

1. Deletion ofcontaining OwningClass instance delae#sontained instances

2. Deletion ofcontaining GroupingClass instance deletggregatedhstances

3. Containing OwningClass instance must not be deleted as long@sneml instance
exist

4. Containing GroupingClass instance must not be deleted as long as containedsnstance
exist

See also usage example in secion

A compositeaggregation association is a strong form of aggregation that requires a part instance
be included in at most one composite at a time. If a composite is deleted, all of its parts are
deleted as well; i.e., the lifecycle of all instances of Clasted to an instance classA is tied to

the lifecycle of the classA instandeis possible for the part instance to move from one parent
instance to another.
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Note: In the example below, Classfsonames ClassB instances; defined by tRames»

stereotype.

«OpenModelClasss
| ClassA

-

ClassAContainsClassBInstances

*

1

«Mamess»

—

«OpenModelClasss

] ClassB

+ _classB

Figure 5.24: Composite Aggregation Association Relationship Notation

A «StrictComposite» aggregation association is a composite aggregation whefOT
possible for the part instance to move frone @arent instance to anothas (sallowed in

regular compositios).

«OpenModelClasss
] ClassA

ClassAHasClassBInstances

*

«StrictComposites
| posites|

=

«OpenModelClasss

] ClassB

+ _classB

Figure 5.25: «StrictComposite» Aggregation Association Relationship Notation

An «ExtendedComposite» aggregations a morerestrictive form ofa «StrictComposite»
aggregatiorwhere the extending classes will never be explicitly instantiatdare abstract)
but that the attributes defined by the extending class will be transferred to the class being
extendedat runtime, much like the UMLGeneralization relationship. In other wortise
extending classes are essentially carrying attributes of the extended class in a gracipihge
extendingclasshas a multiplicity of 0..1

«OpenModelClass= & [Classs
FEHQ gl E&Aass ClassAHasClassBAttributes DPE”MD?fELCLMS
as . = E classe
1 IocErtenu:IedCDmpnsitEnI + classB

Figure 5.26: «ExtendedComposite» Aggregation Association Relationship Notation

Association classes are not used.

5.4.2.2 Generalization Notation

A generalization indicates a relationship in which one class (the child) inherits from anasiser cl
(the parent)A generalizationelationshipmay be conditionaidentified by the «Cond»
stereotype.

«openModelClasss
5 ParentClass

<
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copenModelClasss
] ChildClass
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zopenhodelClasss «openModelClasss

] ParentClass q =Cond ] ChildClass
=OpenModelClasss =OpenModelClasss
] leecOam H ltutOam
al_ond= «_onds
If IEEE OAM is suppurted.l\—\] FITU-T OAM is suppurted.l\—\]

= OpentodelClasss
Q EthernetTp

Figure 5.27: Generalization Relationship Notation (normal, conditional and example)

5.4.2.3 Dependency Notation

fA dependency is a relationship that signifies that a single or a set of model elements requires
other model elements for their specification or implementation. This means that the complete
semantics of the depending elements is either semdytcatructurally dependent on the
definition of the supplier element(s).., an e XZ.ract fr om

A dependency relationship may define naming identified bxiemedBy» stereotype.

copenihModelClasss copenihodelClasss
andependent(:lass e Q DependentClass

zopenModelClasss «NamedBys zopenModelClasss
] IndependentClass &= - - - = - mmmm e e e e e e e e m o — - | DependentClass

Figure 5.28: Dependency Relationship Notation (normal and naming)

Theusagedependency relationship along with tieéationship namendicates thelependency
between a Interfaceand theobjectclassthe Interface is working on
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«Interfaces
=OpenModellnterfaces
= <Interface Name>

lllillle.g., OperatesOn e.q., Retrieves :

|

=OpenModelClasss «OpenModelClasss
H Classa E] ClassB

Figure 5.29: Usage Dependency Notation

Theabstraction dependency relationshgan be annotated by tk&pecify»stereotypdo
indicate that the definitionf the more abstract entity class in the abstraction relationship is
augmented by the "specification” class definition at runtféee also thdefinition in section
5.4.3below.

=OpentodelClasss abstraction =OpenModelClasss
E Classh = ------------------+ £ ClassB

«OpenModelClasss «3pecifys =OpenModelClasss
ElClassA  [<=------------------1 H Classg

Figure 5.30: Abstraction Dependency Notation

«Specify» annotated abstraction relationsinust be started from abstract classes.

It is also possible to condition tké&pecify»abstraction relationshipased on attribute values.
The conditioning attribute ants value(s)is defined in &constraint} attached to theSpecify»
relationshiplt has tobe set at creation time andeds to bevariant The conditiorcould also
be alist of attributes (e.g., attributel + attributeidneed not be in the object class to be
specified
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Stereotype < RootElement=

name: 5tring [1] = _objectClassl

multiplicity: String [1] = 1.1

description: String [0..1] = Presence indicates ...

{7} Constraintl
{attributel="ABC'}

- L ObiectCl ] I
ISPEEIMDF{EL'?EUEE Classes) SpecOcllAugmentsOcl | ;
Q ObjectClassiSpec [ _______ PR R = * ]
ributeAL: String [1] wSpecifys P «RootElements
=l attribu £ atring = T (CommonModel:ObjectClasses)
Sterectype «Specify= ObiectClassl
target=/CommonMedel:RootElement:_objectClassl = Ob

= attributel: String [1]

(SpeciModel::ObjectClasses) (2] Stereotype «Specify= [~
Q ObjectClass1ipecs target=/CommonModel:RootElement:_objectClassl
=) sttributeAl: String [1] _ _Sj:lgclll51_2.9«l.|_g|rr1_varlts_[ll_cil;-;‘"_-uL & e =)
wSpecifys i

{7} Constraint2
{attributel ="X¥7'}

Figure 5.31: Conditional «Specify» Abstraction Relationship Example

Therealizatond ependency rel ationship indicates
realizing class

Therealization dependency relationship along with the «PruneAndRefactor» stereotype
indicates the relationship between a Base Model class/relationshipeand t
cloned/pruned/refactored Purpose Specific Model class/relationship.

=OpenModelClasss =OpenhModelClasss

Q BaselClass e} - mm e m e e mmm— Q RealizingClass
«JpenModelClasss «PrunefndRefactors «JpenModelClasss
Q CDFEMDdE|C|ESS{:| ___________________ Q PurposeSpecificModel Class

Figure 5.32: Realization Dependency Notation

5.4.3 Relationship Properties
A relationshiphas the following properties:
 Name

Follows UpperCamel Casel{CC) style ands unique across alelationshipnames
defined in the whole model.

t

The formatfor associationss "<Class1Name><VerbPhrase><Class2Name>" where the

verb phrase creates a sequence that is readable and meahingdise of a lap class
name, i is alsoallowed to use a short form of the name.
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1 Documentation
Contains a shodefinition. The documentation is carriedtime fiApplied commens$o
fieldinPapyrus i . e. , t he i Owhalndt becuseth e camplete f i el d
documentation should be written in a singl
comment O

1 Abstract (only association)
Associations which are just for explanation to the reader of the model are defined as
"abstract"(Note: In Papyus, the abstract property éefinedin the Advanced tab of the
Properties vieyw Their ends are not navigable and have no role names. Abstract
associations shall not be taken into account in a protocol specific implementation.

" Type
The following types & used:

simple association,

compositionassociation

aggregatiorassociation

generalization,

dependency,

usage dependency,

abstraction dependency,

realization dependency

1 Role Namgonly associations)
Follows Lower Camel CaséCC) stylewithan under score fA_0 prefix
role that the object plays at this eidember End)pf the association.
Only navigableMember Eds have role names and follow the definitions made for
attributes inclauses.3.

1 Role Type(only association)
The type of the role is fixed the classttached to the association end. Therefibie
important to define the type @gassedy reference or fipassedy valued. Pointerand
sharedaggregatiorassociation are per default passed by reference @antain only the
referencgname identifier, addreskgto thereferred instance(s) when being transferred
across the interfageThe compositionaggregationgStrictComposite» and
«ExtendedComposite» associations are always passed byivalw®ntain the complete
information of the instance(s) when being transferred across the injerface

=4 =42 =4 -8 _-9_9_95_-2°

Note: The Owner of a navigable Member End has to be the Classifiecomne an
attributein the class.

Member End

Mame _clazsB

Chwiner Clazsifier
Mavigable @) true ) false

Figure 5.33: Owner of a navigable Member End
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1 Role Multiplicity (only association)
Identifies the numbeuf class instanceat can participate in an instance of the
assoa@tion.
1 Additional optionalpropertes

1 «Names>{only association)
The «&Names» stereotype identifies that the association is used to define the naming.

1 «NamedBy»only dependency)
The «NamedBy» stereotype identifies that a dependency relationship t® uksfithe
naming.

1 «Cond» (all relationshipy
The «Cond» stereotype identifies that thelationships conditional. The condition is
also provided

1 «StrictComposite» (only association)
The «StrictComposite» stereotype can only be applied to associattbre wi
composite end (i.e., composite aggregation association). It means that the content of
the Apartso classes is part of the Acompo
independent lifecycldn this case although an instance of the "parts” classebe
created and deleted anytime, it has to be in the context of the "composed" parent
class. In other words, the parent class instance has to exist and it is NOT possible for
the "part" instance to move from one parent instance to another (allowegliarr
composition).
Whereas in an association with a composite end that is not «StrictComposite» the
composed class is a part that has a restricted independent lifecycle. In this case an
instance of the composed class can be created and deleted intéx¢ abthe parent
class and should be represented as a separate instance from the parent in an
implementation. This is especially true where there is a recursive composition. It is
possible that in some cases the composed instance could move from oméopare
another so long as it exists with one parent only at all points of the transaction. This
move is not meaningful for a class associated via a «StrictComposite» association.

1 «ExtendedCompositgenly association)
The «ExtendedComposite» stereotypdicatesa more restrictive form of
"StrictComposite” wheréhe "extending” classes will never lexplicitly instantiated,
but that the at txtienudiensg ad ecfliansesd vbiyl It hbee Tt
bei exg e atrirdime much likethe UMLA Gener al i zat (waghno r el a
the difference, that in the «ExtendedComposite» casgethé e nde &0 c | as s
instantiatechnd in then Ge n e r a tasezttastibiclas$i® instantiatedh other
wordsthe'ex t endi ngo cl| as s es eyareessentiallycacrtingy ¢ o mp «
attri buéexese nadfe dtahgeoupifegEack and often referred to agPacs’

1 «LifecycleAggregate» (only shared aggregation association)
A «LifecycleAggregate» aggregation is a shared aggregation which indicates a
lifecycle dependency betwearmgroupng instance ands shared part instances;
similar to the lifecycle dependency of a composite aggregation.
The «LifecycleAggregate» aggregatioan only be used jointly with anotrstronger
lifecycle dependency (such as compositimnihe same part instance; i.e., must not
be used alone.
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«PruneAndRefactorgonly realization)

The «PruneAndRefactostereotype identifies thatrealization association is used to

identify pruning and refactoring.

«Specify»(only abstraction)

The ¢Specifye stereotype is applied on th
indicate that the definition of the more abstract entity class in the abgtractio

relationship is augmented by the "specification” class definition at runtime.
Furthermorethere is a potential for an entity class definition to be augmented by

more than one "specification” class definitions. In other words, one of the

specification chsses add® and expands the runtirgefinition of the entity class.

This also implies that the entity class cannot be aware of the existence of specification

cl asses at design time. Since the fiSpecif
code/schma generation and dependency injection, asteregiypeo per ty fAt ar ge
defined to point to the actual node being augmented within the object/instance

schema. The "target" value should be in the following format:
[[<ModelName>:<ClassName>]+:<AttributeNam

Example: TopologyContext in TapiTopology augments Context in TapiCommon
target=/TapiCommon:Context:_context

Example: NodeEdgePointLpSpec in TapiOdu specifies LayerProtocol definition for
NodeEdgePoint in TapiTopology
target=/TapiTopology:TopologyContéXapiTopology:Topology/TapiTopology:Nod
e/Tapi:Topology:NodeEdgePoint/_layerProtocol

© Open Networking Foundation



TR-514 UML Modeling Guidelines Version 1.3

«fletaclasss xMetaclosss «fletaclasss
Dependency Relationship Association
wStereotypes «Stereotypes wStereotypes «Stereotypes
MNamedBy Cond MNames StriccCompaosite
[Eg = condition: String [1]
Zf“{{trl_uf-_:h:h
aStereotypes
ExtendedComposite

«Metaclazss «Metaclazss

Realization Abstraction

=Stereotypes =5terectypes

PruneAndRefactor Specify
=] + target: String [0..1]

Figure 5.34: Potential Annotations for Associations

The followingUML definedrole/attribute properties are not used:

9 Visibility (default = public)

5.5 Interfaces

5.5.1 Description

An «Interface» is used to group operations, i.e., ngdteldynamic part of the model.
Groupings of operations can be useditmdularizethe functionalities of the specification.

Note: Interfaces (andperations) may only be defined in the purpsgecific moelsof the
informationmodel; sed-igure4.1.

5.5.2 «Interface» Notation

Interfaces are identified by the sterqmyInterface».
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«Interfaces

«OpenModellnterfaces
<Interface Name>

ribute

operations

Figure 5.35: Graphical Notation for «Interface»

Version 1.3

«Interfaces» usually have name, attrilsizted operatiomcompartmentsThe structuralpart and

thebehaviorapart of the model are decoupled. Therefore, the attslwat@partment is not used

and always empty. It is also possible to hideatiebutescompartment in the interface

diagrams.

«Interfaces

«openModellnterface»
<Interface Name>

operations

Figure 5.36: Graphical Notation for «Interface» without Attributes Compartment

Note: The graphical notation of an «Interface» may show an empty operation compartment so as
to reduce clutter even if the «Interface» has operations.

5.5.3 «Interface» Properties

An «Interface» = has tke following properties:

I Name

Follows Upper Camel Case/CC) style ands unique across all «Interface» names in the

model.
1 Documentation

Contains a shodefinition. The documentation is carriedtime fiApplied commenso
i O whaltnot becuseth mhee camplete f 1 e | d

field in Papyrus |
document at
comment o

1 Superinterface(s)

e .

on

t he
shoul

d

be

Inheritance and multiple inheritance may be used.

1 Abstract

W i

tten in a

Indicates if the «Intace» can be instantiated or is just used for inheritance.

1 Additional properties are defined in th®genModelnterface» stereotyps&hich extends

( /* Bxtension ) by default (requiredihe «metaclassinterface

Page 38 of 84

© Open Networking Foundation

singl



TR-514 UML Modeling Guidelines Version 1.3

ametaclass»
Interface

T reguired 5

«Stereotypes
OpenModellnterface

i + support: SupportQualifier [1] = MANDATORY
[C3 + condition: String [1]

Figure 5.37: «OpenModelinterface» Stereotype

1 support
This property qualifies the support of the «Interface» at the management interface.
See definition irclauses.10

1 condition
This property contains the condition for the condiietated support qualifiers.

The followingUML defined interface properties are not used:

1 Is leaf(default = false)
1 Visibility (default = public)

5.6 Interface Operations

5.6.1 Description

Operations # can be defined within an «Interface». An «Interfaskeallhave at least one
operation.

Note: Operations may only be defined in the purggsezific moelsof theinformationmodel,
seeFigure4.1.

5.6.2 Operation Notation

«Interface»
«OpenModellnterfaces»
<Interface Name>

& «Experimentals + operationl()
&3 «Preliminary» + operation2()

Figure 5.38: Graphical Notation for «Interface» with Operations

5.6.3 Operation Properties
An operation has the following properties:

Page 39 of 84 © Open Networking Foundation



TR-514 UML Modeling Guidelines Version 1.3

 Name
Follows Lower Camel Casé&CC) style ands unique across all operation names defined
in the whole model.
1 Documentation
Contains a shodefinition. Thedocumentation is carried in tlfi@pplied commenso
fieldinPapyrus i . e. , t he i Owhalndt becuseth e camplete f i el d
documentation should be written in a singl
comment o
1 Precondition(s)
This property defines the conditions that have to be true béfereperation can be
started(iei f not true, the operation wil!/l not b
not meto error wild.l be returned, i.e., exc
1 Postcondition(s)
This property defines the state of the system after thatpehas been executed (if
successful, or if not successful, or if partially successful).
Note that partially successful pastndition(s) can only be defined in case of fabomic
operations.
Note that when an exception is raised, it should not be agsilnaiethe postondition(s)
are satisfied.
1 Parameter(s)
Seeclauses. 7.
1 Operation Exceptions
Liststhe allowed exceptions for the operation.
The model uses predeéd exceptions which are split in 2 types:
- generic exceptions which are associated to all operations by default
- common exceptions which needs to be explicitly associated to the operation.

Note: These exceptions are only relevant for a protocol nénffimamation model.
Further exceptions may be necessary for a protocol specific information model.

Generic exceptions:

9 Internal Error: The server has an internal error.

1 Unable to Comply: The server cannot perform the operation. Use Cases may identify
spedfic conditions that will result in this exception.

1 Comm Loss: The server is unable to communicate with an underlying system or
resource, and such communication is required to complete the operation.

1 Invalid Input: The operation contains an input parantéigris syntactically incorrect
or identifies an object of the wrong type or is out of range (as defined in the model or
because of server limitation).

1 Not Implemented: The entire operation is not supported by the server or the operation
with the specifid input parameters is not supported.

1 Access Denied: The client does not have access rights to request the given operation.

Common exceptions:
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= =

T

Entity Not Found: Is thrown to indicate that at least one of the specified entities does
not exist.

Object In UseThe object identified in the operation is currently in use.

Capacity Exceeded: The operation will result in resources being created or activated
beyond the capacity supported by the server.

Not In Valid State: The state of the specified object is sudtthibaserver cannot

perform the operation. In other words, the environment or the application is not in an
appropriate state for the requested operation.

Duplicate: Is thrown if an entity cannot be created because an object with the same
identifier/name akady exists.

1 Additional properties are defined in th®genModeDperation» stereotypehich
extends
( / Estension ) by default (required) the «metaclass» Operation

=Metaclass=
Operation

required 5

«=5tereotypes
OpenhbodelOperation

# 41

[Eg + support: SupportQualifier [1] = MANDATORY
[Eg = condition: 5tring [0.1]

Figure 5.39: «OpenModelOperation» Stereotype

isOperationldempotent (Booleafgbsolete)

This property dfines if the operation is idempotent (true) or not (false).

Example: When an operation is going to creaténstancevhich does already exist,
an idempotent operation would return success armahddempotent operation would
return an exception.

isAtomic (Boolean)obsolete)

This property identifies if the operation is best effort or is successful / not successful
as a whole.

support

This property qualifies the support of the operation at theagement interface. See
definition inclauses.10

condition

This property contains the condition for the condiietated support qualifiers.

The followingUML defined operation properties are not used:

1 Is leaf(default = false)
1 Is query(default = false)
1 Is static(default = false)
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5.7 Operation Parameters

5.7.1 Description
Parameters define the input and output signals of an operation

Note: Operations and their paramet@ay only be defined in the purpespecific moelsof the
informationmodel; sed=igure4.1.

5.7.2 Parameter Notation
The notation is:

<visibility> <direction> <parametarame> : <parameter type> [<multiplicity>] = <default
value>

Note: When no default is relevant or no defaultisdefihede f =0 i s not shown

«Interface»
«OpenModellnterfaces»
<Interface Name>

&3 «Experimental» + operationl( in parameterl: Integer [0..1], out parameter2: String [1..%])
&3 «Preliminary» + operation2( in parameter3: Boolean, inout parameterd: Integer)

Figure 5.40: Graphical Notation for «Interface» with Operations and Parameters

5.7.3 Parameter Properties

A parameter has the following properties:

1 Name
Follows Lower Camel Case (LgGtyle
1 Documentation
Contains a shodefinition. The documentation is carriedtime fiApplied commens$o

fieldinPapyrus i . e. , t he # Owhalndt becuseth e campléte f i el d
documentation should be written in a singl
comment O

1 Direction

Parameters can be defined as:
- input parameters

- output parameters

- in out parameters
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' Type
Refers to a data type.
Note that a list of parameters can also be combined in a complex data type.
1 Default Value
Defines the value that the parameter has in case the value is not provided. If it is
mandatory to provide a value, the default value iscsBIA.
9 Is Ordered
Defines for a multvalued parameter that the order of the values is significant.
1 Multiplicity
Defines the number of values the parameter can simultaneously have.
1 Additional properties are defined in th©genModdParameter» stereotymenich
extends
( /7 Bxtension)) by default ({required}) the «metaclass» Parameter

afletaclasss
Parameter

required 5

«Stereotypes
OpenhodelParameter

i + valueRange: String [0..1]
i + support: SupportQualifier [1] = MANDATORY
[Ea + condition: String [0..1]

Figure 5.41: «OpenModelParameter» Stereotype

1 valueRange
Identifies the allowed values for the parameter.

1 support
This property qualifies the support of the parameter at the management interface. See
definition inclauses.10

1 condition
This property contains the condition thie conditionrelated support qualifiers.

1 Other properes:

1 PassedBfReference
This propertyis only relevant in interface related (purpagecific) models andhall
only be applied to parameters that have an object class defined as theietypae a
case by case basis
The property defines if the attribute contains onlyréferencgnameidentifier,
addreskto thereferred instance(s) when being transferred across the interface.
Otherwise the parameter contains the complete information of faaaegs) when
being transferred across the interface.
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cfetaclasss
Parameter

*

«a5tereotypes
PassedByReference

Figure 5.42: «PassedByReference» Stereotype

The followingUML defined parameter properties are not used:

Is exception(default = false)
Is stream(defallt = false)
Is unique(default = true)

1
1
1
1 Visibility (default = public)

5.8 Notifications

5.8.1 Description

Note: Notifications may only be defined in the purpepecific moelsof theinformation
model; sedrigure4. 1.

The UML «Signab> artifact is used to define the content of a notification. The information is
defined in the attributes of tk&ignab.

5.8.2 Notification Notation

«Signal»
«OpenModelNotification, Preliminary=
<Notification Name>

(&1 + attributel: String [1]
(=) «LikelyToChange» + attribute2: Integer [1]

Figure 5.43: Graphical Notation for «Signal»

5.8.3 Notification Properties
A notification/signal has the following properties:

 Name
Follows Upper Camel Case (U¢6tyle.Eachnotification/signain the model has a
unique name. An examplé Opper Camel Cas®bjectCreationNotification
1 Documentation
Contains a shodefinitonn. The document atAppliedcoimamemdarsroi ed i
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fieldinPapyrus i . e. , t he fA Owhaltndt becuseth e campléte f i el d
documentation should bewrt en i n a single comment; i . e.
comment O
1 Superclass(es)
Inheritance and multiple inheritance may be used to deal with shared properties.
1 Abstract
Indicates if thenotification/signalcan be instantiated or is just usedifdreritance.
1 Additional properties are defined in the «OpenMablidification» stereotype which
extendq /* Extension ) py default (requireddhe «metaclass Signal

«fletaclasss
Signal

required 5

«Stereotypes
OpenModelMotification

[E% = triggerConditionList: String [1..%]
[Eg = support SupportQualifier [1] = MANDATORY
[Eg + condition: 5tring [0..1]

Figure 5.44: «OpenModelNotification» Stereotype

1 triggerConditionList
This propertycontains the triggeringonditions that cause the notificatid@reate one
element in the trigger condition list per trigger as shown on the figure below:

[0] Properties 53 | Jf Model Validation e

@ «O)

E le» Vir I

(from OpenModel_Profile) An alay n created.
fier [1] = MANDATORY An alarm has been updated, e.q. if the severity of the alarm has changed.

ring [1.7] = [An alarm has been created., An alarm has been updated, e.g. if the severity of the alarm has changed.]
del_Profile)

Figure 5.45: Notification Trigger Condition List

Use the green + button to create a new element in the list:

7 triggerConditionList B %
An alarm has been created.
An alarm has been updated, e.g. if the severity of the alarm has changed.
=
;'\,_‘;

Figure 5.46: Trigger Condition List Pop-up
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1 support
This property qualifies the support of thetification/sighal at the management
interface. See definition iclause5.10

i condition
This property contains the condition for the condiietated support qualifiers.

The followingUML defined class properties are not used:

1 Is leaf(default = false)
1 Visibility (default = public)

5.9 Data Types
5.9.1 Description

DataTypes are used as type definitions of attributes and parameters.

Data Types are divided into 3 categories:

1 (Comple) DataTypes (further structured; e.g., Host which combines ipAddress and domainName)
1 Primitive Typegnot further structured; e.g., Integer, MAC address).
1 Enumeratios

5.9.2 Type Notation

«DataType»
«Experimental»
<DataType Name>

(=] «LikelyToChange» + attributel: Boolean [1] = false
&1 + attribute2: Integer [0.1]1 =0

Figure 5.47: Graphical Notation for «DataType»

Note: Default valuesnay not beshown inall class diagram

«Enumeration»
«Preliminary»
[€] <Enumeration Name>
=l «Literal Name 1>
=l «Literal Name 2>
=l «Literal Name 3>

Figure 5.48: Graphical Notation for «kEnumeration»

Page 46 of 84 © Open Networking Foundation



TR-514 UML Modeling Guidelines Version 1.3

«PrimitiveTypes»
<Primitive Type Name>

Figure 5.49: Graphical Notation for «PrimitiveType»

5.9.3 Type Properties
A type has the following properties:

1 Category
Three categories are used in the model:
- dataType
- enumeration
- primitive
1 Name
Follows Upper Camel Case (UE6tyle ands unique across all data type names defined
in the whole model.
1 Documentation
Contains a shodefinition. The documentation is carriedtime fiApplied commenso
fieldinPapyrus i . e. , t he fA Owhaltndt becuseth e campléte f i el d
documentai on shoul d be written in a single c
comment O
1 SpecificDataType attributgoroperties (onlyrelevant forDataTypes)
Follow the definitions made for attributesdlauses.3with the following exceptions:
- the isInvariant property can be ignored and is fixed to "true"
- the notification property can be ignored and is fixed to "NA".
1 SpecificEnumeratiorpropertiegonly relevant forEnumerations)
Theliteral name contains only upper case characters where the words are separated by

on

Itis possible to add an integer value to each literal.

] Properties 52 J Model Validation € Documentatiol

= intervallOs

UML Mame intervallOs
Comments Lakel

Profile

Style Visibility public
Appearance Specification 10, 5

Rulere And G

Figure 5.50: Defining an Integer Value for a Literal
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The property ildfireif éhalibt of literals isUisee a is dpen for
enhancement in future releasest.eaf = trued fixed literal list isLeaf = falsed literal
list may be enhanced

1 Additional properties

1 «Choice» (obsolete)
This stereotype identifies a data type as a choice between different alterrsse/es
alsoclause?.5.

1 «Exception
This stereotype defines a data type used fapanation exception.

1 «Bits»(preliminary solution P
This optionalstereotype defines a data type used for defining a bit set. Each bit is
defined as an attribute of the data typee alsd-igure5.15.

«Metaclasss «Metaclasss
DataType DataType
ocDbsnIeterfiIeEntity»I\—\} T
wStereotypes «Steraeityp &
Exception s

[Openiodel_Profile)

(OpenlnterfaceModel_Profile)

Figure 5.51: Potential Annotations for Data Types

The followingUML defined attribute properties are not used:

1 Is abstrac{default = falg)
1 Is leaf(default = false)

5.9.4 UML Primitive Types

Papyrus already provides the following UML primitive types:

ckage, Modellibrary= UML Primitive Types
» B «EDgteTypes Boolean
» B =EDgtoTypes Integer
» B «EDataTypes Real
» B «EDataTypes String
) i C " N

Figure 5.52: Primitive Types provided by Papyrus

Notes:
The AUNnl i mited

N @ypelsmakindt be used.i mi t i v e

dat a

Papyrus also exposes the internal Eclipse eCore primitives which are not to be used in models.

The UML Primitive Types can bieirther restricted by thannotaion of the followingproperties
contained in the OpenModelAttribusteretype(see definitions irclauses.3.3:
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1 bitLength
«Enumerations
(€] BitLength

= NA

= LENGTH_8_BIT
= LENGTH_16_BIT
=1 LENGTH_32_BIT
=] LENGTH_64_BIT

1 unsigned

1 encoding

«Enumeration»
Enceding

= NA

=] BASE 64

= HEX

= OCTET

1 counter

«Enumeration»
Counter
= NA
= COUNTER
= GAUGE
= ZERO_COUNTER |

For examplexUNSIGNED, LENGTH_8_BIT» Integesr <HexEncoded» String

Note that o mmon f |l oating point types o6floatd and
below:

1 Float (singleprecision, 3z2bit IEEE 754 floating point)xLENGTH_32_BIT»Real
91 Double (doubleprecision, 64bit IEEE 754 floating pointiLENGTH_64 BIT»Real.

5.9.5 Pre-defined Data Types

Additional common data types are definedvio separate model libreswhich areimported to
every UML modelThe CoreCommonDataTypes should be used for models before
pruning&refactoring and the ImplementationCommonDataTypes shoulddaefor models after
pruning&refactoring.

Note that model projects should not create their own primitive types. Requests for new primitive
types should be made to the ISOMI team so they can be included in the standard Papyrus files
and then available tall modeling teams.

Similar data types are groupedy&ther to ease the search of the adequate data type by the model
designerThe following groupings and containing data typesusuaer discussioat the time of
publication of these guidelines.
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- B3 AddressRelatedTypes

» B3 DateAndTimeRelatedTypes

- B3 DemainMametndUriRelated Types
- B3 IdentifierRelated Types

- B3 OtherStandardisedDataTypes

» B3 PotocolFieldRelatedTypes

- B3 StringRelatedTypes

Figure 5.53: Common Data Types Grouping

4 =2 «Modellibrary= CoreCommonDataTypes
4 O AddressRelatedTypes
> IpAddress
Location
» MacAddress
4 O BasicTypes

»

> Binary
> Bits
» KeyValuePair
; Mumber
> Positivelnteger
Value
» Version
a £O DateAndTimeRelated Types
, DateTime
, TimePeriod
£ DomainMamelAndUriRelatedTypes
4 O IdentifierRelatedTypes
, Identifier
4 3 Processing RelatedTypes
) Filter
) Rule
£3 ProtocolFieldRelatedTypes
B3 StringRelatedTypes

4 B2 «Modellibrary= ImplermnentaticnCommeonData Types

4 7 AddressRelatedTypes

=

»
»
3

»

»
»

»

=i
=i
=i
=i

3

»

=i
£
|

IpAddress
IpAddressMoZone
IpPrefix

Ipvd Address

Ipvd AddressMoZone
Ipwd Prefix

IpvBAddress
IpviAddressMoZone
IpvbPrefix

Machddress
PhysAddress
BasicTypes
DateAndTimeRelated Types
DateTime

Timestamp

Tirneticks
DomainMameAndUriRelatedTypes
«Union= Host
DomainMame

Uri
IdentifierRelatedTypes
Objectldentifier
Objectldentifierl 28
Yangldentifier
OtherStandardisedDataTypes
Processing RelatedTypes
ProtocolFieldRelated Types
Dscp

IpVaFlowLabel
IpVersion

PortMumber
StringRelatedTypes
DottedQuad

Uuid

Figure 5.54: Core and Implementation Common Data Types
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Address related Types
1 IpAddress

«DataType»
«Choice»
IpAddress
[Eg + ipvd4Address: IpvdAddress [0.1]
[Eg + ipvbAddress: IpvbAddress [0..1]

Ipv4Address
Ipv6Address
IpAddressNoZone

I} «DataType»
«Choice»

IpAddressNoZone
[Eg + ipvdAddressNoZone: IpvdAddressNoZone [0..1]
[Eg + ipvbAddressNoZone: IpvbAddressNoZone [0.1]

= =4 =

Ipv4AddressNoZone
Ipv6AddressNoZone
Ipv4Prefix

Ipv6Prefix

IpPrefix

«DataType»
«Choice»
IpPrefix
[Eg + ipvdPrefix: IpvdPrefix [0.1]
[Eg + ipvbPrefix: Ipv6Prefix [0.1]

=4 =4 =4 -8 4

1 MacAddress

«PrimitiveTypes=
MacAddress

MMedia Access Control (MAC)
address as defned in IEEE 802.

This primitive type defines a j

Date and Time related Types
1 DateTime
Domain Name and URI related Types

1 DomainName

«DataType» ]
Host
[Eg + ipAddress: IpAddress [0.1]
[Eg + domainName: DomainName [0..1]

T Uri
Identifier related Types

1 Objectidentifier
1 Objectidentifier128

Protocol Field related Types

1 Dscp
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1 IpVersion
«Enumerationi2
(€] IpVersion
= UNKNOWN
=1P_V4
=1P_V6

1 IpV6FlowLabel
1 PortNumber

String related Types

1 DottedQuad
1 Uuid

5.10 Qualifiers and Conditions

This clause defines the qualifiers applicable for model elements specified in this document, e.g.
the ©©OpenModeClass» (seelauses.2.3, andthe <OpenModehttribute» (seeclauses.3.3. The
gualifications are M, O, CM, C@ndC. Their meanings are specified in thiause This type of
qualifier is called Support Qualifier.

1 Definition of M (Mandatory) qualification:
Themodel elemenshall be supported.

1 Definition of O (Optional)qualification:
Themodel elemeninay, but needsotto, be supported.

1 Definition of CM (ConditionalMandatory) qualification:
Themodel elemenshall be supported under certain conditidhthe specified
conditionsaremet then thenodel elemenshall be supported.

1 Definition of CO (ConditionaOptional) qualification:
Themodel elemeninay, but needs not tdye supported under certain conditiolishe
specifiedconditions arenet then thenodel elementnay, but needs not tdye supported.
If the specified conditions are not met thenrtiealel elemenshall be supported.

1 Definition of C (Conditional) qualification:
Used formodel elemerstthat hare multiple constraints. Each constraint is worded as a
condition for one kind of suppgoiuch as m@datory support, optional support or "no
support”. All constraintshallbe related to the same kind of support. Specifically:
Eachmodel elementvith C qualification shall have the corresponding multiple
constraints defined in the specification. If alesjfied constraints are met and are related
to mandatory, then theodel elemenshall be supported. If all the specified constraints
are met and are related to optional, themtloelel elementnay, but needs not tde
supported. If all the specified cdrants are met and are related to "no support”, then the
model elemenshall not be supported.

The condition property contains tloendition for theconditionrelated support qualifie(M,

CO, C) Oftendifferent conditional UMLartifactssharethe same conditiorit is therefore
recommended tgroupsuchconditionswithin a model based on the supported features. The
grouping is provided by thigrst line of the condition stringvhich shallcontain the name of the
groug i.e., all condition stngs of the UML artifacts which share the same condition have the
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same text in their first linelThe second anfdirther lines may contaianexplanation of the
condition.

OoenModelcl «OpenModelClass=

sl penkode dis» |: dt ||:|

support=CONDITIONAL_MANDATORY A =eTEm

e 7 = + attributel: String [1]
If AEC is supported by the systemn. &= + attribute?: Integer [1]

Figure 5.55: Conditional Class Example

Figure 5.56: Conditional Attributes Example

5.11 Use Cases

Use case diagrams define actors in a system and the defined behavior over a specific interface.

The actor is the entity that is invoking the behavior over the interface. In the diagram below, the
actor isa stick figure representingbausiness applicationh at i s gi v eshallee finame o
specified in Upper Camel Case (UCC). The use cases, or the defined behavior invoked over an
interface, are defined in the fioval so0 and spe
also. The tabular format whiatefines the input, output, description, etc. of a use case is only

found in the Interface Profile Specification asdbt present in the UML model.
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