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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has the right
to be represented on that committee. International organizations, governmental and non-governmental, in liaison with
ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted by the
technical committees are circulated to the member bodies for voting. Publication as an International Standard requires
approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO/IEC 19505 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

This International Standard was prepared by Technical Committee ISO/IEC/TC JTC1, Information technology, in
collaboration with the Object Management Group (OMG), following the submission and processing as a Publicly
Available Specification (PAS) of the OMG Unified Modeling Language (UML) specification.

This International Standard is related to:

« ITU-T Recommendations X.901-904 | ISO/IEC 10746, the Reference Model of Open Distributed Processing (RM-
ODP).

This International Standard consists of the following parts, under the general title Information technology - Open
distributed processing - UML specification:

« Part 1: Infrastructure

« Part 2: Superstructure

Apart from this Foreword, the text of this International Standard is identical with that for the OMG specification for
UML, v2.4.1, Part 2.
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Introduction

The rapid growth of distributed processing has led to a need for a coordinating framework for this standardization and
ITU-T Recommendations X.901-904 | ISO/IEC 10746, the Reference Model of Open Distributed Processing (RM-ODP)
provides such a framework. It defines an architecture within which support of distribution, interoperability, and portability
can be integrated.

RM-ODP Part 2 (ISO/IEC 10746-2) defines the foundational concepts and modeling framework for describing distributed
systems. The scopes and objectives of the RM-ODP Part 2 and the UML, while related, are not the same and, in a number
of cases, the RM-ODP Part 2 and the UML specification use the same term for concepts that are related but not identical
(e.g., interface). Nevertheless, a specification using the Part 2 modeling concepts can be expressed using UML with
appropriate extensions (using stereotypes, tags, and constraints).

RM-ODP Part 3 (ISO/IEC 10746-3) specifies a generic architecture of open distributed systems, expressed using the
foundational concepts and framework defined in Part 2. Given the relation between UML as a modeling language and Part
2 of the RM ODP standard, it is easy to show that UML is suitable as a notation for the individual viewpoint
specifications defined by the RM-ODP.

The Unified Modeling Language (UML) is a general-purpose modeling language with a semantic specification, a
graphical notation, an interchange format, and a repository query interface. It is designed for use in object-oriented
software applications, including those based on technologies recommended by the Object Management Group (OMG). As
such, it serves a variety of purposes including, but not limited to, the following:

« ameans for communicating requirements and design intent,
« a basis for implementation (including automated code generation),
 areverse engineering and documentation facility.

As an international standard, the various components of UML provide a common foundation for model and metadata
interchange:

+ between software development tools,
« between software developers, and
» between repositories and other object management facilities.

The existence of such a standard facilitates the communication between standardized UML environments and other
environments.

While not limited to this context, the UML standard is closely related to work on the standardization of Open Distributed
Processing (ODP).
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Information technology - Object Management Group
Unified Modeling Language (OMG UML), Superstructure

1 Scope

1.1 General

This International Standard defines the Unified Modeling Language (UML), revision 2. The objective of UML is to
provide system architects, software engineers, and software developers with tools for analysis, design, and
implementation of software-based systems as well as for modeling business and similar processes.

The initial versions of UML (UML 1) originated with three leading object-oriented methods (Booch, OMT, and OOSE),
and incorporated a number of best practices from modeling language design, object-oriented programming, and
architectural description languages. Relative to UML 1, this revision of UML has been enhanced with significantly more
precise definitions of its abstract syntax rules and semantics, a more modular language structure, and a greatly improved
capability for modeling large-scale systems.

One of the primary goals of UML is to advance the state of the industry by enabling object visual modeling tool
interoperability. However, to enable meaningful exchange of model information between tools, agreement on semantics
and notation is required. UML meets the following requirements:

« A formal definition of a common MOF-based metamodel that specifies the abstract syntax of the UML. The abstract
syntax defines the set of UML modeling concepts, their attributes and their relationships, as well as the rules for
combining these concepts to construct partial or complete UML models.

« A detailed explanation of the semantics of each UML modeling concept. The semantics define, in a technology-
independent manner, how the UML concepts are to be realized by computers.

« A specification of the human-readable notation elements for representing the individual UML modeling concepts as
well as rules for combining them into a variety of different diagram types corresponding to different aspects of
modeled systems.

« A detailed definition of ways in which UML tools can be made compliant with this International Standard. This is
supported (in a separate specification) with an XML-based specification of corresponding model interchange formats
(XMI) that must be realized by compliant tools.

2 Conformance

21 General

UML is a language with a very broad scope that covers a large and diverse set of application domains. Not all of its
modeling capabilities are necessarily useful in all domains or applications. This suggests that the language should be
structured modularly, with the ability to select only those parts of the language that are of direct interest. On the other
hand, an excess of this type of flexibility increases the likelihood that two different UML tools will be supporting
different subsets of the language, leading to interchange problems between them. Consequently, the definition of
compliance for UML requires a balance to be drawn between modularity and ease of interchange.
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Experience with previous versions of UML has indicated that the ability to exchange models between tools is of
paramount interest to a large community of users. For that reason, this International Standard defines a small number of
compliance levels thereby increasing the likelihood that two or more compliant tools will support the same or compatible
language subsets. However, in recognition of the need for flexibility in learning and using the language, UML also
provides the concept of language units.

2.2 Language Units

The modeling concepts of UML are grouped into language units. A language unit consists of a collection of tightly-
coupled modeling concepts that provide users with the power to represent aspects of the system under study according to
a particular paradigm or formalism. For example, the State Machines language unit enables modelers to specify discrete
event-driven behavior using a variant of the well-known statecharts formalism, while the Activities language unit
provides for modeling behavior based on a workflow-like paradigm. From the user’s perspective, this partitioning of
UML means that they need only be concerned with those parts of the language that they consider necessary for their
models. If those needs change over time, further language units can be added to the user’s repertoire as required. Hence,
a UML user does not have to know the full language to use it effectively.

In addition, most language units are partitioned into multiple increments, each adding more modeling capabilities to the
previous ones. This fine-grained decomposition of UML serves to make the language easier to learn and use, but the
individual segments within this structure do not represent separate compliance points. The latter strategy would lead to an
excess of compliance points and result to the interoperability problems described above. Nevertheless, the groupings
provided by language units and their increments do serve to simplify the definition of UML compliance as explained
below.

2.3 Compliance Levels

The stratification of language units is used as the foundation for defining compliance in UML. Namely, the set of
modeling concepts of UML is partitioned into horizontal layers of increasing capability called compliance levels.
Compliance levels cut across the various language units, although some language units are only present in the upper
levels. As their name suggests, each compliance level is a distinct compliance point.

For ease of model interchange, there are just four compliance levels defined for the whole of UML:

e Level 0 (L0). This compliance level is formally defined in the UML Infrastructure. It contains a single language unit
that provides for modeling the kinds of class-based structures encountered in most popular object-oriented
programming languages. As such, it provides an entry-level modeling capability. More importantly, it represents a
low-cost common denominator that can serve as a basis for interoperability between different categories of modeling
tools.

e Level 1 (L1). This level adds new language units and extends the capabilities provided by Level 0. Specifically, it
adds language units for use cases, interactions, structures, actions, and activities.

«  Level 2 (L2). This level extends the language units already provided in Level 1and adds language units for
deployment, state machine modeling, and profiles.

»  Level 3 (L3). This level represents the complete UML. It extends the language units provided by Level 2 and adds
new language units for modeling information flows, templates, and model packaging.

The contents of language units are defined by corresponding top-tier packages of the UML metamodel, while the contents
of their various increments are defined by second-tier packages within language unit packages. Therefore, the contents of
a compliance level are defined by the set of metamodel packages that belong to that level.
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As noted, compliance levels build on supporting compliance levels. The principal mechanism used in this International
Standard for achieving this is package merge (see “PackageMerge (from Kernel)” on page 118). Package merge allows
modeling concepts defined at one level to be extended with new features. Most importantly, this is achieved in the context
of the same namespace, which enables interchange of models at different levels of compliance as described in “““Meaning
and Types of Compliance” on page 6.

For this reason, all compliance levels are ultimately merged into a single core “UML” model package that defines the
common namespace shared by all the compliance levels. Level 0 is defined by the top-level metamodel shown in Figure
2.1. In this model, “L0” is originally an empty package that simply merges in the contents of the Basic package from the
UML Infrastructure. This package is then merged into the UML model. Package LO contains elementary concepts such as
Class, Package, DataType, Operation, etc. merged in from Basic (see the Unified Modeling Language: Infrastructure
specification for the complete list of contents of this package).

«merge»

Lo

Figure 2.1 - Level 0 package diagram

At the next level (Level 1) the packages merged into Level 0 and their contents are extended with additional packages as
shown in Figure 2.2 on page 4. Note that each of the four packages shown in the figure merges in additional packages that
are not shown in the diagram. They are defined in the corresponding package diagrams in this Part of ISO/IEC 19505.
Consequently, the set of language units that results from this model is more than is indicated by the top-level model in the
diagram. The specific packages included at this level are listed in Table 2.3 on page 8.
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Figure 2.2 - Level 1 top-level package merges
Level 2 adds further language units and extensions to those provided by the Level 1. The actual language units and

packages included at this level of compliance are listed in Table 2.4 on page 8.
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Figure 2.3 - Level 2 top-level package merges

Finally, Level3, incorporating the full UML definition,

Table 2.5 on page 9.
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Figure 2.4 - Level 3 top-level package merges

2.4 Meaning and Types of Compliance

Compliance to a given level entails full realization of all language units that are defined for that compliance level. This
also implies full realization of all language units in all the levels below that level. “Full realization” for a language unit at
a given level means supporting the complete set of modeling concepts defined for that language unit at that level.

Thus, it is not meaningful to claim compliance to, say, Level 2 without also being compliant with the Level 0 and Level
1. A tool that is compliant at a given level must be able to import models from tools that are compliant to lower levels
without loss of information.

There are two distinct types of compliance. They are:

1. Abstract syntax compliance. For a given compliance level, this entails:

» compliance with the metaclasses, their structural relationships, and any constraints defined as part of the merged
UML metamodel for that compliance level and,

« the ability to output models and to read in models based on the XMI schema corresponding to that compliance
level.
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2. Concrete syntax compliance. For a given compliance level, this entails:

» Compliance to the notation defined in the “Notation” sub clauses in this part of ISO/IEC 19505 for those
metamodel elements that are defined as part of the merged metamodel for that compliance level and, by
implication, the diagram types in which those elements may appear. And, optionally:

« the ability to output diagrams and to read in diagrams based on the XMI schema defined by the Diagram
Interchange specification for notation at that level. This option requires abstract syntax and concrete syntax
compliance.

Concrete syntax compliance does not require compliance to any presentation options that are defined as part of the notation.

Compliance for a given level can be expressed as:
«  abstract syntax compliance
- concrete syntax compliance

«  abstract syntax with concrete syntax compliance

«  abstract syntax with concrete syntax and diagram interchange compliance

Table 2.1 - Example compliance statement

Compliance Summary
Compliance level Abstract Syntax Concrete Syntax Diagram Interchange Option
Level 0 YES YES YES
Level 1 YES YES NO
Level 2 YES NO NO

In case of tools that generate program code from models or those that are capable of executing models, it is also useful to
understand the level of support for the run-time semantics described in the various “Semantics” sub clauses of the
specification. However, the presence of numerous variation points in these semantics (and the fact that they are defined
informally using natural language), make it impractical to define this as a formal compliance type, since the number of
possible combinations is very large.

A similar situation exists with presentation options, since different implementors may make different choices on which
ones to support. Finally, it is recognized that some implementors and profile designers may want to support only a subset
of features from levels that are above their formal compliance level. (Note, however, that they can only claim compliance
to the level that they fully support, even if they implement significant parts of the capabilities of higher levels.) Given this
potential variability, it is useful to be able to specify clearly and efficiently, which capabilities are supported by a given
implementation. To this end, in addition to a formal statement of compliance, implementors and profile designers may
also provide informal feature support statements. These statements identify support for additional features in terms of
language units and/or individual metamodel packages, as well as for less precisely defined dimensions such as
presentation options and semantic variation points.
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An example feature support statement is shown in Table 2.2 for an implementation whose compliance statement is given
in Table 2.1. In this case, the implementation adds two new language units from higher levels.

Table 2.2 - Example feature support statement

Feature Support Statement
Language Unit Packages Abstract | Concrete | Semantics | Presentation
Syntax Syntax Options
Deployments Deployments::Artifacts (L2) YES YES Note (4) Note (5)
Deployments::Nodes (L2)
State Machines StateMachines::BehaviorStateMachines (L2) | Note (1) | YES Note (2) Note (3)
StateMachines::ProtocolStateMachines (L3)
Note (1): States and state machines are limited to a single region
Shallow history pseudostates not supported
Note (2): FIFO queueing in event pool
Note (3): Inherited elements indicated using grey-toned lines, etc.
2.5 Compliance Level Contents
Table 2.3 - Metamodel packages added in Level 1
Language Unit Metamodel Packages
Actions Actions::BasicActions
Activities Activities::Fundamental Activities
Activities::BasicActivities
Classes Classes::Kernel
Classes::Dependencies
Classes::Interfaces
General Behavior CommonBehaviors::BasicBehaviors
CommonBehaviors::Communications
Structures CompositeStructure::Internal Structures
Interactions Interactions::BasicInteractions
UseCases UseCases
Table 2.4 - Metamodel packages added in Level 2
Language Unit Metamodel Packages
Actions Actions::StructuredActions
Actions::IntermediateActions
Activities Activities::Intermediate Activities
Activities::Structured Activities
Components Components::BasicComponents
8 aisoiec Poguments
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Table 2.4 - Metamodel packages added in Level 2

Language Unit

Metamodel Packages

Deployments

Deployments:: Artifacts

Deployments::Nodes

General Behavior

CommonBehaviors::SimpleTime

Interactions Interactions::Fragments

Profiles AuxilliaryConstructs::Profiles

Structures CompositeStructures::InvocationActions
CompositeStructures::Ports
CompositeStructures::StructuredClasses

State Machines StateMachines::BehaviorStateMachines

Table 2.5 - Metamodel packages added in Level 3

Language Unit

Metamodel Packages

Action Actions::CompleteActions

Activities Activities::CompleteActivities
Activities::CompleteStructured Activities
Activities::ExtraStructured Activities

Classes Classes::AssociationClasses
Classes::PowerTypes

Components Components::PackagingComponents

Deployments Deployments::ComponentDeployments

Information Flows

AuxilliaryConstructs:: InformationFlows

Models

AuxilliaryConstructs::Models

State Machines

StateMachines::ProtocolStateMachines

Structures CompositeStructures::Collaborations
CompositeStructures::StructuredActivities
Templates AuxilliaryConstructs:: Templates

3 Normative References

ISO/IEC 19505-2:2012(E)

The following normative documents contain provisions which, through reference in this text, constitute provisions of this
part of ISO/IEC 19505. For dated references, subsequent amendments to, or revisions of, any of these publications do not

apply.

« RFC2119, http://ietf.org/rfc/rfc2119, Key words for use in RFCs to Indicate Requirement Levels, S. Bradner, March

1997.
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» ISO/IEC 19505-1, Information technology — OMG Unified Modeling Language (OMG UML) Version 2.4.1 —
Part 1: Infrastructure (pas/2011-08-11)

» OMG Specification formal/2011-08-05, UML Infrastructure, v2.4.1

* OMG Specification formal/2010-02-01, Object Constraint Language, v2.2

» OMG Specification formal/2011-08-07, Meta Object Facility (MOF) Core, v2.4.1
» OMG Specification formal/2011-08-09, XML Metadata Interchange (XMI), v2.4.1

» OMG Specification formal/2006-04-04, UML 2.0 Diagram Interchange

Note — UML 2 is based on a different generation of MOF and XMI than that specified in ISO/IEC 19502:2005 Information
technology - Meta Object Facility (MOF) and ISO/IEC 19503:2005 Information technology - XML Metadata Interchange
(XMI) which are compatible with ISO/IEC 19501 UML version 1.4.1.

4 Terms and Definitions

There are no formal definitions in this part of ISO/IEC 19505 that are taken from other documents.

5 Notational Conventions

5.1 Keywords for Requirement Statements
The keywords “must,” “must not,” “shall,” “shall not,” “should,” “should not,” and “may” in this part of ISO/IEC 19505

are to be interpreted as described in RFC 2119.

5.2 Annotations on Example Diagrams

Some of the diagram examples in this part of ISO/IEC 19505 include explanatory annotations, which should not be
confused as being part of the formal UML graphical notation.

In these cases, the explanatory text originates outside the UML diagram boundary, and has an arrow pointing at the
feature of the diagram which is being explained by the annotation. The color rendition of this part of ISO/IEC 19505
shows these annotations in red.

6 Additional Information

6.1  Architectural Alignment and MDA Support

Clause 1, “Language Architecture” of the Unified Modeling Language: Infrastructure explains how the Unified Modeling
Language: Infrastructure is architecturally aligned with the Unified Modeling Language: Superstructure that
complements it. It also explains how the InfrastructureLibrary defined in the Unified Modeling Language: Infrastructure
can be strictly reused by MOF 2 specifications.
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It is the intent that the unified MOF 2 Core specification must be architecturally aligned with the Unified Modeling
Language: Infrastructure part of this International Standard. Similarly, the unified UML 2.0 Diagram Interchange
specification must be architecturally aligned with the Unified Modeling Language: Superstructure part of this
International Standard.

The OMG’s Model Driven Architecture (MDA) initiative is an evolving conceptual architecture for a set of industry-wide
technology specifications that will support a model-driven approach to software development. Although MDA is not itself
a technology specification, it represents an important approach and a plan to achieve a cohesive set of model-driven
technology specifications. This International Standard’s support for MDA is discussed in the Unified Modeling Language:
Infrastructure Annex B, “Support for Model Driven Architecture.”

6.2 On the Run-Time Semantics of UML

The purpose of this sub clause is to provide a very high-level view of the run-time semantics of UML and to point out
where the various elements of that view are covered in the specification. The term “run-time” is used to refer to the
execution environment. Run-time semantics, therefore, are specified as a mapping of modeling concepts into
corresponding program execution phenomena. There are, of course, other semantics relevant to UML specifications, such
as the repository semantics, that is, how a UML model behaves in a model repository. However, those semantics are
really part of the definition of the MOF. Still, it is worth remarking that not every concept in UML models a run-time
phenomenon (e.g., the “package” concept).

6.2.1 The Basic Premises

There are two fundamental premises regarding the nature of UML semantics. The first is the assumption that all behavior
in a modeled system is ultimately caused by actions executed by so-called “active” objects (see “Class (from
Communications)” on page 459). This includes behaviors, which are objects in UML 2, which can be active and
coordinate other behaviors. The second is that UML behavioral semantics only deal with event-driven, or discrete,
behaviors. However, UML does not dictate the amount of time between events, which can be as small as needed by the
application, for example, when simulating continuous behaviors.

6.2.2 The Semantics Architecture

Figure 6.1 identifies the key semantic areas covered by the current standard and how they relate to each other. The items
in the upper layers depend on the items in the lower layers but not the other way around. (Note that the structure of
metamodel package dependencies is somewhat similar to the dependency structure indicated here. However, they are not
the same and should be distinguished. This is because package dependencies specify repository dependencies not
necessarily run-time dependencies.)
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Activities State Machines Interactions
Actions
Inter-Object Behavior Base Intra-Object Behavior Base
Structural Foundations

Figure 6.1 - A schematic of the UML semantic areas and their dependencies

At the highest level of abstraction, it is possible to distinguish three distinct composite layers of semantic definitions. The
foundational layer is structural. This reflects the premise that there is no disembodied behavior in UML — all behavior is
the consequence of the actions of structural entities. The next layer is behavioral and provides the foundation for the
semantic description of all the higher-level behavioral formalisms (the term “behavioral formalism” refers to a formalized
framework for describing behavior, such as state machines, Petri nets, data flow graphs, etc.). This layer, represented by
the shaded box in Figure 6.1, is the behavioral semantic base and consists of three separate sub areas arranged into two
sub layers. The bottom sub layer consists of the inter-object behavior base, which deals with how structural entities
communicate with each other, and the intra-object behavior base, which addresses the behavior occurring within
structural entities. The actions sub layer is placed on top of these two. It defines the semantics of individual actions.
Actions are the fundamental units of behavior in UML and are used to define fine-grained behaviors. Their resolution and
expressive power are comparable to the executable instructions in traditional programming languages. Actions in this sub
layer are available to any of the higher-level formalisms to be used for describing detailed behaviors. The topmost layer
in the semantics hierarchy defines the semantics of the higher-level behavioral formalisms of UML: activities, state
machines, and interactions. Other behavioral formalisms may be added to this layer in the future.

6.2.3 The Basic Causality Model

The “causality model” is a specification of how things happen at run time and is described in detail in “Common
Behaviors” on page 441. It is briefly summarized here for convenience, using the example depicted in the communication
diagram in Figure 6.2. The example shows two independent and possibly concurrent threads of causally chained
interactions. The first, identified by the thread prefix ‘A’ consists of a sequence of events that commence with
activeObject-1 sending signal sl to activeObject-2. In turn, activeObject-2 responds by invoking operation opl( ) on
passiveObject-1 after which it sends signal s2 to activeObject-3. The second thread, distinguished by the thread prefix
‘B,’ starts with activeObject-4 invoking operation op2( ) on passiveObject-1. The latter responds by executing the method
that realizes this operation in which it sends signal s3 to activeObject-2.

The causality model is quite straightforward: Objects respond to messages that are generated by objects executing
communication actions. When these messages arrive, the receiving objects eventually respond by executing the behavior
that is matched to that message. The dispatching method by which a particular behavior is associated with a given
message depends on the higher-level formalism used and is not defined in the UML specification (i.e., it is a semantic
variation point).
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A1:s1 A3: s2
activeObject-1 activeObject-2 activeObject-3

A2: op1( )l TBM: s3

B1: op2()
—_—
activeObject-4 passiveObject-1

Figure 6.2 - Example illustrating the basic causality model of UML

The causality model also subsumes behaviors invoking each other and passing information to each other through
arguments to parameters of the invoked behavior, as enabled by CallBehaviorAction (see “CallBehaviorAction (from
BasicActions)” on page 257). This purely “procedural” or “process” model can be used by itself or in conjunction with
the object-oriented model of the previous example.

6.2.4 Semantics Descriptions in the Specification

The general causality model is described in the introductory part of Clause 13 (CommonBehaviors) and also, in part, in
the introduction to Clause 14 (Interactions) and the sub clause on Interaction (14.3.11) and Message (14.3.18).

The structural foundations are mostly covered in two clauses. The elementary level is mostly covered in Clause 7, where
the root concepts of UML are specified. In particular, the sub clauses on InstanceSpecifications (7.3.22), Classes (7.3.7),
Associations (7.3.3), and Features (7.3.19). The composites level is described primarily in Clause 9 (Composite
Structures), with most of the information related to semantics contained in sub clauses 9.3.13 (Property concept) and
9.3.14 (StructuredClassifier). In addition, the introduction to this clause contains a high-level view of some aspects of
composite structures.

The relationship between structure and behavior and the general properties of the Behavior concept, which are at the core
of the behavioral base are described in CommonBehaviors (in the introduction to Clause 13 and in sub clause 13.3.2 in
particular).

Inter-object behavior is covered in three separate clauses. The basic semantics of communications actions are described in
the introduction to Clause 11 (Actions) and, in more detail, in the clauses describing the specific actions. These can
potentially be used by an object on itself, so can be inter- or intra-object. The read/write actions can also be used by one
object to access other objects, so are potentially inter- or intra-object. These actions can be used by any of the behavior
formalisms in UML, so all are potentially inter-object behaviors. However, the interactions diagram is designed
specifically to highlight inter-object behavior, under its concept of message. These are defined in the Interactions clause
(sub clauses 14.3.18 and 14.3.19), while the concepts of events and triggers are defined in the Communications package
of CommonBehaviors (Clause 13). Occurrence specifications are defined in sub clause 14.3.23 of the Interactions clause.
The other two behavior formalisms can be translated to interactions when they use inter-object actions.

All the behavior formalisms are potentially intra-object, if they are specified to be executed by and access only one
object. However, state machines are designed specifically to model the state of a single object and respond to events
arriving at that object. Activities can be used in a similar way, but also highlight input and output dependency between
behaviors, which may reside in multiple objects. Interactions are potentially intra-object, but generally not designed for
that purpose.
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The various shared actions and their semantics are described in Clause 13. Finally, the higher-level behavioral formalisms
are each described in their own clauses: Activities in Clause 12, Interactions in Clause 14, and State Machines in Clause
15.

6.3 The UML Metamodel

6.3.1 Models and What They Model

A model contains three major categories of elements: Classifiers, events, and behaviors. Each major category models
individuals in an incarnation of the system being modeled. A classifier describes a set of objects; an object is an
individual thing with a state and relationships to other objects. An event describes a set of possible occurrences; an
occurrence is something that happens that has some consequence within the system. A behavior describes a set of possible
executions; an execution is the performance of an algorithm according to a set of rules. Models do not contain objects,
occurrences, and executions, because those things are the subject of models, not their content. Classes, events, and
behaviors model sets of objects, occurrences, and executions with similar properties. Value specifications, occurrence
specifications, and execution specifications model individual objects, occurrences, and executions within a particular
context. The distinction between objects and models of objects, for example, may appear subtle, but it is important.
Objects (and occurrences and executions) are the domain of a model and, as such, are always complete, precise, and
concrete. Models of objects (such as value specifications) can be incomplete, imprecise, and abstract according to their
purpose in the model.

6.3.2 Semantic Levels and Naming

A large number of UML metaclasses can be arranged into 4 levels with metasemantic relationships among the
metaclasses in the different levels that transcend different semantic categories (e.g., classifiers, events, behaviors). We
have tried (with incomplete success) to provide a consistent naming pattern across the various categories to place
elements into levels and emphasize metarelationships among related elements in different levels. The following 4 levels
are important:

Type level — Represents generic types of entities in models, such as classes, states, activities, events, etc. These are the
most common constituents of models because models are primarily about making generic specifications.

Instance level — These are the things that models represent at runtime. They don’t appear in models directly (except very
occasionally as detailed examples), but they are necessary to explain the semantics of what models mean. These classes
do not appear at all in the UML2 metamodel or in UML models, but they underlie the meaning of models. We provide a
brief runtime metamodel in the Common Behavior clause, but we do not formally define the semantics of UML using the
runtime metamodel. Such a formal definition would be a major amount of work.

Value specifications — A realization of UML2, compared to UML, is that values can be specified at various levels of
precision. The specification of a value is not necessarily an instance; it might be a large set of possible instances
consistent with certain conditions. What appears in models is usually not instances (individual values) but specifications
of values that may or may not be limited to a single value. In any case, models contain specifications of values, not values
themselves, which are runtime entities.

Individual appearances of a type within a context — These are roles within a generic, reusable context. When their context
is instantiated, they are also bound to contained instances, but as model elements they are reusable structural parts of their
context; they are not instances themselves. A realization of UML2 was that the things called instances in UML1 were
mostly roles: they map to instances in an instance of their container, but they are model elements, not instances, because
they are generic and can be used many times to generate many different instances.
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We have established the following naming patterns:
Types : Instances : Values : Uses

Classifier, Class : Instance, Object : InstanceSpecification : Part, Role, Attribute,
XXXUse (e.g., CollaborationUse)

Event : Occurrence : OccurrenceSpecification : various (e.g., Trigger)

Behavior : Execution : ExecutionSpecification : various (e.g., ActivityNode, State),
XXXUse (e.g., InteractionUse)

The appearances category has too wide a variety of elements to reduce to a single pattern, although the form XXXUse is
suggested for simple cases where an appearance of an element is contained in a definition of the same kind of element.

In particular, the word “event” has been used inconsistently in the past to mean both type and instance. The word “event”
now means the type and the word “occurrence” means the instance. When necessary, the phrases “event type” (for event)
and “event occurrence” (for occurrence) may be used. Note that this is consistent with the frequent English usage “an
event occurs” = the occurrence of an event of a given type; so to describe a runtime situation, one could say “event X
occurs” or “an occurrence of event X depending on which form is more convenient in a sentence. It is redundant and
incorrect to say “an event occurrence occurs.”

6.4 How to Proceed

The rest of this part is ISO/IEC 19505 contains the technical contect. As background for this part of ISO/IEC 19505,
readers are encouraged to first read the UML: Infrastructure specification that complements this text. Subpart I,
“Introduction” of UML: Infrastructure explains the language architecture structure and the formal approach used for its
specification. Afterwards the reader may choose to either explore the InfrastructureLibrary, described in Subpart II,
“Infrastructure Library,” or the Classes::Kernel package that reuses it, described in Clause 7, “Classes.” The former
specifies the flexible metamodel library that is reused by the latter; the latter defines the basic constructs used to define
the UML metamodel. See the UML:Infrastructure specification, sub clause ‘6.2.2 Contents of Subparts’ for more
information.

With that background the reader should be well prepared to explore the user level constructs defined in this UML:
Superstructure specification. These concepts are organized into three subparts: see 6.4.3.1, ’Contents of Subpart I -
Structure,” 6.4.3.2, *Contents of Subpart II - Behavior,” and 6.4.3.3, Contents of Subpart III - Supplement.’

Although the clauses are organized in a logical manner and can be read sequentially, this is a reference specification and
is intended to be read in a non-sequential manner. Consequently, extensive cross-references are provided to facilitate
browsing and search.

6.4.1 Specification format

The concepts of UML are grouped into three major subparts:

«  Subpart I: Concepts related to the modeling of structure
«  Subpart II: Concepts related to the modeling of behavior
«  Subpart III: Supplementary concepts
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Within each subpart, the concepts are grouped into clauses according to modeling capability. A capability typically covers
a specific modeling formalism. For instance, all concepts related to the state machine modeling capability are gathered in
the State Machines clause and all concepts related to the activities modeling capability are in the Activities clause. The
Capability clauses in each subpart are presented in alphabetical order.

Within each clause, there is first a brief informal description of the capability described in that clause. This is followed by
a sub clause describing the abstract syntax for that capability. The abstract syntax is defined by a CMOF model (i.e., the
UML metamodel) with each modeling concept represented by an instance of a MOF class or association. The model is
decomposed into packages according to capabilities. In the specification, this model is described by a set of UML class
and package diagrams showing the concepts and their relationships. The diagrams were designed to provide
comprehensive information about a related set of concepts, but it should be noted that, in many cases, the representation
of a concept in a given diagram displays only a subset of its features (the subset that is relevant in that context). The same
concept may appear in multiple diagrams with different feature subsets. For a complete specification of the features of a
concept, readers should refer to its formal concept description (explained below). When the concepts in the capability are
grouped into sub packages, the diagrams are also grouped accordingly with a heading identifying the sub package
preceding each group of diagrams. In addition, the name of the owning package is included in each figure caption.

The “Concept Definitions” clause follows the abstract syntax clause. This clause includes formal specifications of all
concepts belonging to that capability, listed in alphabetical order. Each concept is described separately according to the
format explained below.

The final sub clause in most clauses gives an overview of the diagrams, diagram elements, and notational rules and
conventions that are specific to that capability.

The formal concept descriptions of individual concepts are broken down into sub clauses corresponding to different
aspects. In cases where a given aspect does not apply, its sub clause may be omitted entirely from the class description.
The following sub clauses and conventions are used to specify a concept:

»  The heading gives the formal name of the concept and indicates, in parentheses, the sub package in which the concept
is defined. In some cases, there may be more than one sub package name listed. This occurs when a concept is
defined in multiple package merge increments — one per package. In a few instances, there is no package name, but
the phrase “as specialized” appears in parentheses. This indicates a “semantic” increment, which does not involve a
new increment in the metamodel and which, therefore, does not change the abstract syntax, but which adds new
semantics to previous increments (e.g., additional constraints).

+ In some cases, following the heading is a brief, one- or two-sentence informal description of the meaning of a
concept. This is intended as a quick reference for those who want only the basic information about a concept.

«  All the direct generalizations of a concept are listed, alphabetically, in the “Generalizations” sub clause. A “direct”
generalization of a concept is a concept (e.g., a class) that is immediately above it in the hierarchy of its ancestors
(i.e., its “parent”). Note that these items are hyperlinked in electronic versions of the document to facilitate navigation
through the metamodel class hierarchy. Readers of hardcopy versions can use the page numbers listed with the names
to rapidly locate the description of the superclass. This sub clause is omitted for enumerations.

* A more detailed description of the purpose, nature, and potential usage of the concept may be provided in the
“Description” sub clause. This too is informal. If a concept is defined in multiple increments, then the first part of the
description covers the top-level package and is followed, in turn, by successive description increments for each sub
package. The individual increments are identified by a sub package heading such as

Package PowerTypes

This indicates that the text that follows the heading describes the increment that was added in the PowerTypes sub package.
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The description continues either until the end of the sub clause or until the next sub package increment heading is encountered.
«  This convention for describing sub package increments is applied to all other sub clauses related to the concept.

«  The “Attributes” sub clause of a concept description lists each of the attributes that are defined for that metaclass.
Each attribute is specified by its formal name, its type, and multiplicity. If no multiplicity is listed, it defaults to 1..1
(the default in UML). This is followed by a textual description of the purpose and meaning of the attribute. If an
attribute is derived, the name will be preceded by a slash. For example:

* body: String[1]  Specifies a string that is the comment
specifies an attribute called “body” whose type is “String” and whose multiplicity is 1.

« Ifanattribute is derived, where possible, the definition will also include a specification (usually expressed as an OCL
constraint) specifying how that attribute is derived. For instance:

« /isComposite : Boolean A state with isComposite = true is said to be a composite state. A composite state is a state that
contains at least one region>

isComposite = (region > 1)

«  The “Associations” sub clause lists all the association ends owned by the concept. Note that this sub clause does not
list the association-owned association ends. The format for concept-owned association ends is the same as the one for
attributes described above. Association ends that are subsets or redefinitions of other association ends owned by
super type concepts are appropriately noted in the text. Note that this association end notation specifically excludes
the notation for the subsetting or redefinition of association-owned association ends. For example:

* lowerValue: ValueSpecification[0..1] {subsets Element::ownedElement} The specification of the lower bound for this
multiplicity.
specifies an association end called “lowerValue” that is connected to the “ValueSpecification” class and whose multiplicity is
0..1. Furthermore, it is a specialization of the “ownedElement” association end of the class “Element.”

«  As with derived attributes, if an association end is derived, where possible, the definition will also include a
specification (usually expressed as an OCL constraint) specifying how that association end is derived.

«  The “Constraints” sub clause contains a numerical list of all the constraints that define additional well-formedness
rules that apply to this concept. Each constraint consists of a textual description and may be followed by a formal
constraint expressed in OCL. Note that in a few cases, it may not be possible to express the constraint in OCL, in
which case the formal expression is omitted.

«  “Additional Operations” contains a numerical list of operations that are applicable to the concept. These may be
queries or utility operations that are used to define constraints or other operations. Where possible, operations are
specified using OCL.

«  The “Semantics” sub clause describes the meaning of the concept in terms of its concrete manifestation. This is a
specification of the set of things that the concept models (represents) including, where appropriate, a description of
the behavior of those things (i.e., the dynamic semantics of the concept).

+  “Semantic Variation Points” explicitly identifies the areas where the semantics are intentionally under specified to
provide leeway for domain-specific refinements of the general UML semantics (e.g., by using stereotypes and
profiles).

«  The “Notation” sub clause gives the basic notational forms used to represent a concept and its features in diagrams.
Only concepts that can appear in diagrams will have a notation specified. This typically includes a simple example
illustrating the basic notation. For textual notations a variant of the Backus-Naur Form (BNF) is often used to specify
the legal formats. The conventions of this BNF are:

* All non-terminals are in italics and enclosed between angle brackets (e.g., <non-terminal>).
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* All terminals (keywords, strings, etc.), are enclosed between single quotes (e.g., ‘or’).

* Non-terminal production rule definitions are signified with the ‘::=" operator.

* Repetition of an item is signified by an asterisk placed after that item: “*’.

* Alternative choices in a production are separated by the ‘|’ symbol (e.g., <alternative-A> | <alternative-B>).
« [tems that are optional are enclosed in square brackets (e.g., [<item-x>]).

» Where items need to be grouped they are enclosed in simple parenthesis; for example:
(<item-1> | <item-2>) *

signifies a sequence of one or more items, each of which is <item-1> or <item-2>.

«  The “Presentation Options” sub clause supplements the “Notation” clause by providing alternative representations for
the concept or its parts. Users have the choice to use either the forms described in this sub clause or the forms
described in the “Notation” sub clause.

«  “Style Guidelines” identifies notational conventions recommended by the specification. These are not normative but,
if applied consistently, will facilitate communication and understanding. For example, there is a style guideline that
suggests that the names of classes should be capitalized and another one that recommends that the names of abstract
classes be written out in italic font. (Note that these specific recommendations only make sense in certain writing
systems, which is why they cannot be normative.)

«  The “Examples” sub clause, if present, includes additional illustrations of the application of the concept and its
notation.

*  “Changes from previous UML” identifies the main differences in the specification of the concept relative to UML
versions 1.5 and earlier.

6.4.2 Diagram format

The following conventions are adopted for all metamodel diagrams throughout this part of ISO/IEC 19505:

«  An association with one end marked by a navigability arrow means that:
* the association is navigable in the direction of that end,
» the marked association end is owned by the classifier, and

* the opposite (unmarked) association end is owned by the association.

Note — This convention was inherited from UML 1.x and was used in the initial versions of the specification because there was
no explicit notation for indicating association end ownership. Such a notation was introduced in revision 2.1.1 (see the
notation sub clause of the Association metaclass on page 40) but was not applied to the diagrams in the specification due to
lack of tool support. In accord with the new notation, the ownership of an association end by the association would continue to
be shown by leaving the end unmarked, but the ownership of an end by the classifier would be shown by marking that
classifier-owned end with a dot.

«  An association with neither end marked by navigability arrows means that:
» the association is navigable in both directions,

» cach association end is owned by the classifier at the opposite end (i.e., neither end is owned by the association).
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«  Association specialization and redefinition are indicated by appropriate constraints situated in the proximity of the
association ends to which they apply. Thus:

* The constraint {subsets endA} means that the association end to which this constraint is applied is a specialization
of association end endA that is part of the association being specialized.

* A constraint {redefines endA} means that the association end to which this constraint is applied redefines the
association end endA that is part of the association being specialized.

«  If no multiplicity is shown on an association end, it implies a multiplicity of exactly 1.

- Ifan association end is unlabeled, the default name for that end is the name of the class to which the end is attached,
modified such that the first letter is a lowercase letter. (Note that, by convention, non-navigable association ends are
often left unlabeled since, in general, there is no need to refer to them explicitly either in the text or in formal
constraints - although they may be needed for other purposes, such as MOF language bindings that use the
metamodel.)

«  Associations that are not explicitly named, are given names that are constructed according to the following
production rule:
"4 " <association-end-namel> "_" <association-end-name2>

where <association-end-namel> is the name of the first association end and <association-end-name2> is the name
of the second association end.

« Anunlabeled dependency between two packages is interpreted as a package import relationship.

Note that some of these conventions were adopted to contend with practical issues related to the mechanics of producing
this part of ISO/IEC 19505, such as the unavailability of conforming modeling tools at the time the specification itself
was being defined. Therefore, they should not necessarily be deemed as recommendations for general use.

6.4.3 Contents of Subparts |, Il, and Il

6.4.3.1 Contents of Subpart| - Structure

This subpart includes the following clauses:
7 - Classes

8 - Components

9 - Composites

10 - Deployments

This subpart defines the static, structural constructs (e.g., classes, components, nodes, artifacts) used in various structural
diagrams, such as class diagrams, component diagrams, and deployment diagrams. The UML packages that support
structural modeling are shown in the figure below.
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1

Clazzes
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«lmports

1

CompositeStructures

A

1
«lrnports
\
i

:

Componerts

/?\
<<!rnp|:|rt»

—| !

Deployments

Figure 6.3 - UML packages that support structural modeling

6.4.3.2 Contents of Subpart Il - Behavior

This subpart includes the following clauses:
11 - Actions

12 - Activities

13 - CommonBehaviors

14 - Interactions

15 - StateMachines

16 - Use Cases

This subpart specifies the dynamic, behavioral constructs (e.g., activities, interactions, state machines) used in various
behavioral diagrams, such as activity diagrams, sequence diagrams, and state machine diagrams. The UML packages that
support behavioral modeling, along with the structure packages they depend upon (CompositeStructures and Classes) are
shown in the figure below.
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Figure 6.4 - UML packages that support behavioral modeling

6.4.3.3 Contents of Subpart Il - Supplement

This subpart includes the following clauses:

17 - AuxiliaryConstructs

18 - Profi

les

1
Claszes
N
<<imDDrt»
«irmports: . -
ComtnonBehaviors
------------------------ > SO Rt
<<i|‘|’lipDrt»
) )
':':u'nport»E <<!mpDrt>>
. H . H
Activities Interactions Statetdachines UszeCaszes
7
«impDrt»
.
Actions

ISO/IEC 19505-2:2012(E)

This part defines auxiliary constructs (e.g., information flows, models, templates) and the profiles used to customize UML
for various domains, platforms, and methods. The UML packages that support auxiliary constructs, along with the
structure packages they depend upon (InternalStructures, Dependencies, and Kernel) are shown in the figure below.
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kL UML:: Classes:
CompositeStructures Dependencies |
sinternalstructures '
A 73 ’
E i «imnport:
«imports <<!mpDrt>> '
| ¥ |
: ] e .

AuxiliaryConstructs

Figure 6.5 - UML packages that support auxiliary constructs
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Subpart I - Structure
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7 Classes

7.1 Overview

The Classes package contains sub packages that deal with the basic modeling concepts of UML, and in particular classes
and their relationships.

Reusing packages from UML 2 Infrastructure

The Kernel package represents the core modeling concepts of the UML, including classes, associations, and packages.
This part is mostly reused from the infrastructure library, since many of these concepts are the same as those that are used
in, for example, MOF. The Kernel package is the central part of the UML, and merges the Constructs package of the
InfrastructureLibrary.

In many cases, the reused classes are extended in the Kernel with additional features, associations, or superclasses. In
subsequent diagrams showing abstract syntax, the subclassing of elements from the infrastructure library is always elided
since this information only adds to the complexity without increasing understandability. Each metaclass is completely
described as part of this clause; the text from the infrastructure library is repeated here.

It should also be noted that Kernel is a flat structure that like Constructs only contains metaclasses and no sub-packages.
The reason for this distinction is that parts of the infrastructure library have been designed for flexibility and reuse, while
the Kernel in reusing the infrastructure library has to bring together the different aspects of the reused metaclasses.

The packages that are explicitly merged from the InfrastructureLibrary are the following:
+ Constructs

All other packages of the InfrastructureLibrary::Core are implicitly merged through the ones that are explicitly merged.

[ ]

Constructs | ____ «import» N
(from Core) "1 PrimitiveTypes

A

1
1
i
1
«merge» i
1
1
1
1
1
1
1

1

Kernel
(from Classes)

Figure 7.1 - InfrastructureLibrary packages that are merged by
Kernel (all dependencies in the picture represent package merges)
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7.2 Abstract Syntax

Figure 7.2 shows the package dependencies of the Kernel packages.

amerges’ : v
- ! wTIEREs
e «[TIErges: -

—1 .- ! ——

AzsocistionClasses Dependencies

PowwerTypes

I
«merée»

1. 1
Irterfaces amerges >| BasicBehaviors

Figure 7.2 - Subpackages of the Classes package and their dependencies

Package Kernel

{subsets ownert  {subsets ownedElement:
Floment ‘*-Do:v\fningElement + ownedComment Comment |
. B

{readOné}%mLérlen}

+ foveened

%

L

+ fieeener
freadCnly, union}

freadOnly, union}

+ annotatecElement Comment

+ IrelatedElement Element
* 1.* ' * hody - String

J

Relationsiip

TreadCnly, Lnion,
subsets relatedElernent}
DirvectedRelationship + farget

: 1.4

+ fFource
# 1.%

{readOnly, union,
subsets relatedElernent}

Figure 7.3 - Root diagram of the Kernel package
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Namespace
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+ Inamespace
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*
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{subsets source, subsats owner}t
+ importingtamespace
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member, subsets ownedElement}:

| DirectodRelationship I

I

*

Elementimport

{subsets
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glias : String
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[0..1] 1

ownedElement}
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| DirectedRelationsiip |
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T
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Element

1

MultiplicityE lement Tsubsets ottt
+ owninglpper

{subsets ownedElement}
+ uppervalue

1sCrdered : Boolean
IsUnique : Boolean

{subsets ownedElernent -

0.1

‘ “Unlismi 0.1 g
fupper: Unlimiediatural 1011 | o f SAGLENET ¥ veervaice
0.1 0.1

ValueSpecification

‘ NamedElement | ‘ PachageableElement |
TypedElement +type Type
* 0.1

Figure 7.5 - Multiplicities diagram of the Kernel package

| TypedElement | | PackageableElement

{ordered, subsets ownedElement}

+ instanceValue

+ operand
ValueSpecification
X
0.1
& Expression OpaqueExpression LiteralSpecification | InstanceValue
symbol : String body : String {ordered, nonunique} "
language : String {ordered}

+ expression

{subsets owner}

| LiteralNull |

| LiteralInteger |

Figure 7.6 - Expressions diagram of the Kernel package
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Figure 7.7 - Constraints diagram of the Kernel package
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Figure 7.8 - Instances diagram of the Kernel package
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{readOnly, union}

RedefinableElement + /redefinedElement
*
*
+ redefinableElement
| Type | | Namespace |

{readOnly, subsets member}

+ /inheritedMember

RedefinableElement

Classifier

+ classifier
{subsets memberNamespace}

+ redefinableElement

+ isLeaf : Boolean = false

Feature

* + /redefinitionContext
{readOnly, union}
{readOnly, union,
subsets member}
+ /feature

+ isStatic : Boolean = false

StructuralFeature

Property

+ /featuringClassifier

{readOnly, union, subsets
memberNamespace}

{readOnly, union, subsets
redefinableElement,
subsets feature}

+ /attribute 0..1

+ isAbstract : Boolean = false

{subsets redefinedElement}

+ redefinedClassifier

+ isFinalSpecialization : Boolean = false

+ classifier
{subsets redefinableElement}

+ /general

*

*

DirectedRelationship

{subsets target}
+ general

+ classifier

{subsets redefinitionContext,
subsets featuringClassifier}

+ specific
{subsets source,
subsets owner}

1

{subsets directedRelationship}

+ generalization

Generalization
+ isSubstitutable : Boolean [0..1] = true

+ generalization

{subsets directedRelationship,
subsets ownedElement}

Figure 7.9 - Classifiers diagram of the Kernel package
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Figure 7.10 - Features diagram of the
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Type

+ raisedException *

+ /namespace

+ /ownedMember

{subsets namespace}

+ ownerFormalParam

{ordered, subsets ownedMember}

+ ownedParameter

NamedElement

TypedElement
[\

Parameter

+ direction : ParameterDirectionKind = in
+ /default : String [0..1] {readOnly}
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-alFeature
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redefines raisedException .. + ownedParameter
{redefi isedException} 0.1 dP: t
+ raisedException * - Operation * %
+ isQuery : Boolean = false + operation
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{readOnly}
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>

0.1 *
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+ bodyContext
>

+ bodyCondition

0.1 0.1
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+ postContext + postcondition

>

0.1 *

{subsets redefinableElement}

{subsets namespace}
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{subsets ownedMember}

+ ownedRule

0.1

Figure 7.11 - Operations diagram of the Kernel package
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{subsets namespace, subsets  {ordered, subsets ownedMember,
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Class @ >|| Classifier
0..1 *
{subsets featuringClassifier, ~ {ordered, subsets feature,
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defi | {ordered, readOnly, | Relationship | | Classifier |
{redefines general} subsets relatedElement} {subsets relationship}
+ /endType + association
*  + [superClass Type ||< Association
*  + class 1. * + isDerived : Boolean = false
0.1
{subsets classifier} o— 01
0.1 [ +class + association + owningAssociation
{subsets classifier, subsets namespace} {subsets memberNamespace} 0..1 + association {subsets association,

{subsets owningAssociation} subsets featuringClassifier,

StructuralFeature subsets namespace, subsets
redefinitionContext
o {ordered, subsets member} ¥
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+ aggregation : AggregationKind = none

+ lisComposite : Boolean
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*
*
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Figure 7.12 - Classes diagram of the Kernel package
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StructuralFeature
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1_InstanceSpecification |

Feature
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subsets namespace}

+ datatype
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subsets redefinableElement,
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*
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+ classifier + /attribute
0..1 *
{subsets classifier, {ordered, subsets attribute,
subsets namespace} subsets ownedMember}
DatéType + datatype + ownedAttribute
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{subsets namespace}
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>
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*

+ ownedLiteral
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*

*
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{redefines instanceSpecification}

Figure 7.13 - DataTypes diagram of the Kernel package
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Figure 7.14 - The Packages diagram of the Kernel package
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Figure 7.15 - Contents of Dependencies package

36

Full document details: ISO IEC 19505-2-2012

@ISO/IEC Bmlumems

Document Sharing Hub


http://avadocuments2026.com/doc/iso-iec-19505-2-2012
http://avadocuments2026.com/doc/iso-iec-19505-2-2012

