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Preface

The Open Group

The Open Group is a global consortium that enables the achievement of

business objectives through IT standards. With more than 400 member

organizations, The Open Group has a diverse membership that spans all

sectors of the IT community — customers, systems and solutions suppliers,

tool vendors, integrators, and consultants, as well as academics and

researchers - to:

« Capture, understand, and address current and emerging requirements,
and establish policies and share best practices

« Facilitate interoperability, develop consensus, and evolve and integrate
specifications and open source technologies

« Offer a comprehensive set of services to enhance the operational efficiency
of consortia

o Operate the industry’s premier certification service

Further information on The Open Group is available at www.opengroup.org.

The Open Group publishes a wide range of technical documentation, most of
which is focused on development of Open Group Standards and Guides, but
which also includes white papers, technical studies, certification and testing
documentation, and business titles. Full details and a catalog are available at
www.opengroup.org/bookstore.

Readers should note that updates — in the form of Corrigenda — may apply
to any publication. This information is published at www.opengroup.org/
corrigenda.

This Document
This document is the ArchiMate 2.1 Specification, an Open Group Standard.

Issue 2.1 is a maintenance update to ArchiMate 2.0, addressing comments
raised since the introduction of ArchiMate 2.0 in 2012. It retains the
major features and structure of ArchiMate 2.0, thereby preserving existing
investment in ArchiMate 2.0. ArchiMate 2.0 includes a number of
corrections, clarifications, and improvements compared to ArchiMate 1.0,
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as well as two optional language extensions: the Motivation extension and the
Implementation and Migration extension.

Intended Audience

The intended audience of this Technical Standard is threefold:

« Enterprise architecture practitioners, such as architects (application,
information, process, infrastructure, products/services, and, obviously,
enterprise architects), senior and operational management, project
leaders, and anyone committed to work within the reference framework
defined by the enterprise architecture. It is assumed that the reader
has a certain skill level and is effectively committed to enterprise
architecture. Such a person is most likely the architect - that is, someone
who has affinity with modeling techniques, knows his way around the
organization, and is familiar with information technology.

o Those who intend to implement the ArchiMate language in a software
tool. They will find a complete and detailed description of the language in
this document.

« The academic community, on which we rely for amending and improving
the language based on state-of-the-art research results in the architecture
field.

Structure

The structure of this Technical Standard is as follows:

o Chapter 1, Introduction, provides a brief introduction to the purpose of
this standard.

« Chapter 2, Language Structure, presents some general ideas, principles,
and assumptions underlying the development of the ArchiMate
metamodel and introduces the ArchiMate Framework.

o Chapter 3, Business Layer, covers the definition and usage of the business
layer concept, together with examples.

« Chapter 4, Application Layer, covers the definition and usage of the
application layer concept, together with examples.

 Chapter 5, Technology Layer, covers the definition and usage of the
technical infrastructure layer concept, together with examples.

o Chapter 6, Cross-Layer Dependencies, and Chapter 7, Relationships,
cover the definition of relationship concepts in a similar way.

o Chapter 8, Architecture Viewpoints, presents and clarifies a set of

Copyright protected. Use is for Single Users only via a VHP Approved License.
For information and printed versions please see www.vanharen.net



XV

architecture viewpoints, developed in ArchiMate based on practical
experience. All ArchiMate viewpoints are described in detail. For each
viewpoint the comprised concepts and relationships, the guidelines for
the viewpoint use, and the goal and target group and of the viewpoint
are specified. Furthermore, each viewpoint description contains example
models.

Chapter 9, Language Extension Mechanisms, handles extending and/or
specializing the ArchiMate language for specialized or domain-specific
purposes.

Chapter 10, Motivation Extension, describes an optional language
extension with concepts, relationships, and viewpoints for expressing
the motivation for an architecture (e.g., stakeholders, concerns, goals,
principles, and requirements).

Chapter 11, Implementation and Migration Extension, describes an
optional language extension with concepts, relationships, and viewpoints
for expressing the implementation and migration aspects of an
architecture (e.g., project, programs, plateaus, and gaps).

Chapter 12, Future Directions, is an informative chapter that identifies
extensions and directions for developments in the next versions of the
language.

Appendix A, Summary of Language Notation (Informative), is an
informative appendix.

Appendix B, Relationship Tables, is a normative appendix detailing the
required relationships between elements of the language.
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Trademarks

ArchiMate®, DirecNet®, Jericho Forum®, Making Standards Work®,
OpenPegasus®, The Open Group®, TOGAF°, and UNIX® are registered
trademarks and Boundaryless Information Flow™, Dependability Through
Assuredness™, FACE™, Open Platform 3.0™, and The Open Group
Certification Mark™ are trademarks of The Open Group.

Java® is a registered trademark of Oracle and/or its affiliates.

MDA?®, Model Driven Architecture’, OMG®, and UML® are registered
trademarks and BPMN™, Business Process Modeling Notation™, MOF™, and
Unified Modeling Language™ are trademarks of the Object Management
Group.

All other brands, company, and product names are used for identification
purposes only and may be trademarks that are the sole property of their
respective owners.
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Introduction

An architecture is typically developed because key people have concerns that
need to be addressed by the business and IT systems within the organization.
Such people are commonly referred to as the “stakeholders” in the system.
The role of the architect is to address these concerns, by identifying and
refining the requirements that the stakeholders have, developing views of

the architecture that show how the concerns and the requirements are going
to be addressed, and by showing the trade-offs that are going to be made in
reconciling the potentially conflicting concerns of different stakeholders.
Without the architecture, it is unlikely that all the concerns and requirements
will be considered and met.

Architecture descriptions are formal descriptions of a system, organized in a
way that supports reasoning about the structural and behavioral properties of
the system and its evolution. They define the components or building blocks
that make up the overall system, and provide a plan from which products can
be procured, and subsystems developed, that will work together to implement
the overall system. It thus enables you to manage your overall IT investment
in a way that meets the needs of your business.

To provide a uniform representation for diagrams that describe enterprise
architectures, the ArchiMate enterprise architecture modeling language has
been developed. It offers an integrated architectural approach that describes
and visualizes the different architecture domains and their underlying
relations and dependencies.

ArchiMate is a lightweight and scalable language in several respects:

o Its architecture framework is simple but comprehensive enough to provide
a good structuring mechanism for architecture domains, layers, and
aspects.

« The language incorporates the concepts of the “service orientation”
paradigm that promotes a new organizing principle in terms of (business,
application, and infrastructure) services for organizations, with
far-reaching consequences for their enterprise architecture.
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The role of the ArchiMate standard is to provide a graphical language for

the representation of enterprise architectures over time (i.e., including
transformation and migration planning), as well as their motivation and
rationale. The evolution of the standard is closely linked to the developments
of the TOGAF standard and the emerging results from The Open Group
forums and work groups active in this area. As a consequence, the ArchiMate
standard does not provide its own set of defined terms, but rather follows
those provided by the TOGAF standard.

This specification contains the formal definition of ArchiMate as a visual
design language with adequate concepts for specifying inter-related
architectures, and specific viewpoints for selected stakeholders. This is
complemented by some considerations regarding language extension
mechanisms, analysis, and methodological support. Furthermore, this
document is accompanied by a separate document, in which certification and
governance procedures surrounding the specification are specified.
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Chapter 2
Language Structure

The unambiguous specification and description of enterprise architecture’s
components and especially of their relationships requires an architecture
modeling language that addresses the issue of consistent alignment and
facilitates a coherent modeling of enterprise architectures.

This chapter presents the construction of the ArchiMate architecture
modeling language. The precise definition and illustration of its generic set
of core concepts and relationships follow in Chapters 3, 4, 5, 6 and 7. The
concepts and relationships of the two language extensions are described

in more detail in Chapters 10 and 11. They provide a proper basis for
visualization, analysis, tooling, and use of these concepts and relationships.

Sections 2.1 through 2.5 discuss some general ideas, principles, and
assumptions underlying the development of the ArchiMate metamodel.
Section 2.6 presents the ArchiMate Framework, which is used in the
remainder of this document as a reference taxonomy scheme for architecture
concepts, models, viewpoints, and views. Sections 2.7 and 2.8 describe the
basic structure of the two language extensions. Section 2.9 briefly describes
the relationship between ArchiMate and TOGAFE.

Design Approach

A key challenge in the development of a general metamodel for enterprise
architecture is to strike a balance between the specificity of languages for
individual architecture domains, and a very general set of architecture
concepts, which reflects a view of systems as a mere set of inter-related
entities. Figure 1 illustrates that concepts can be described at different levels
of specialization.
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Figure 1: Metamodels at Different Levels of Specificity

At the base of the triangle we find the metamodels of the architecture
modeling concepts used by specific organizations, as well as a variety

of existing modeling languages and standards; UML is an example of a
language in this category. At the top of the triangle we find the “most general”
metamodel for system architectures, essentially a metamodel that merely
comprises notions such as “entity” and “relation”

The design of the ArchiMate language started from a set of relatively generic
concepts (higher up in the pyramid). These have been specialized towards
application at different architectural layers, as explained below in the
following sections.

The most important design restriction on the language is that it has been
explicitly designed to be as small as possible, but still usable for most
enterprise architecture modeling tasks. Many other languages, such as UML
2.0, try to accommodate all needs of all possible users. In the interest of
simplicity of learning and use, ArchiMate has been limited to the concepts
that suffice for modeling the proverbial 80% of practical cases.

Core Concepts

The core language consists of three main types of elements (note, however,
that the model elements often represent classes of entities in the real world):
active structure elements, behavior elements, and passive structure elements
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(objects). The active structure elements are the business actors, application
components, and devices that display actual behavior; i.e., the ‘subjects” of
activity (right side of the Figure 2).

An active structure element is defined as an entity that is capable of performing

behavior.

Then there is the behavioral or dynamic aspect (center of Figure 2). The
active structure concepts are assigned to behavioral concepts, to show who or
what performs the behavior.

A behavior element is defined as a unit of activity performed by one or more

active structure elements.

accesses Service assigned from Interface
assigned to
accessed by realized by used by composes used by
Passive
Structure
Element d of
) composed 0
accessed by realizes uses Uses uses
Behavior Active
Element Structure
accesses assigned from assigned to  Element

triggered by / flow from triggers / flow to

Figure 2: Generic Metamodel: The Core Concepts of ArchiMate*

The passive structure elements are the objects on which behavior is
performed.

1 Inthis figure, and all the other metamodel pictures in this document, a convention for role names of
relationships is used that is similar to UML (but using verbs instead of nouns). For example, a Behavior
Element realizes a Service, and a Service is realized by a Behavior Element. If no cardinality is shown for a
relationship end, a default of 0..* (zero or more) is assumed; if the default does not apply, the cardinality is
shown explicitly in the metamodel.
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