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Modeling Domains

The world and the systems that underpin almost every
human activity, from education to aerospace and from
mining to manufacturing, require collaboration between
multi-disciplinary teams. There are teams of business
strategists that steer the ship of the enterprise through often
turbulent and uncharted waters. Enterprise Architects that
design how the enterprise will operate and change over time.
Business Analysts derive requirements from customer
workshops and detail processes, services, and information to
prepare for technical analysis. Geospatial engineers and
informaticians reason about location and its importance to
human activity. Technical teams develop applications,
information, and database systems in cloud or hybrid
architectures, and systems engineers develop robust
cyber-mechanical systems based on detailed designs and
architectures.

(c) Sparx Systems 2022 Page 25 of 2309
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Advise Customer
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This diagram shows the use of
BPMN to model a business
process. Itshows the use of
two different types of
Gateway and two different
types of Activity.
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Pick Order Send Invoice

Order
Finalized

Enterprise Architect supports all these domains and roles
and is a purpose-built collaboration platform where users
can chat, message, review, discuss and unite their otherwise
disparate models. The power of modeling is the ability to
integrate the various system representations and stitch
together models from multiple domains and disciplines. For
example, the ability to integrate models that describe the
geospatial aspects of a feature in the world, such as an
airport, with regulatory and air traffic control models and
baggage handling system models, provides clarity that has
not been possible before. The ability to model these
concepts in the language of multiple disciplines and then tie
them together in a single modeling environment makes
Enterprise Architect such a valuable and productive toou

(c) Sparx Systems 2022 Page 26 of 2309
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Modeling Domains

Domain Description

ODM Enterprise Architect enables you to
develop large-scale ontologies within the
fully-integrated modeling environment,
for your project domain.

ODM helps you to develop a formalized
representation of business semantics and
taxonomies, and a knowledge
representation based on those
formalizations.

Requirements = Enterprise Architect is one of the few
UML tools that integrate Requirements
Management with other software
development disciplines in the core
product, by defining requirements within

the model.
Business Modeling the business process i1s an
Modeling essential part of any software

development process, enabling the
analyst to capture the broad outline and
procedures that govern what it 1s a
business does.

(c) Sparx Systems 2022 Page 27 of 2309
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Business Business Rule modeling captures the

Rules rules that govern a business, and their
relationships with the entities and specific
tasks within the organization or system.

BPMN The Business Process Model and
Notation (BPMN) is specifically targeted
at the business modeling community and
has a direct mapping to UML through
BPMN Profiles; these profiles enable you
to develop BPMN diagrams quickly and
simply.

BPEL Business Process Execution Language 1s
an executable language for specifying
interactions with Web Services.

Enterprise Architect uses the BPMN
profile as a graphical front-end to capture
BPEL Process descriptions.

SysML SysML is a general-purpose graphical
modeling language for specifying,
analyzing, designing, and verifying
complex systems that might include
hardware, software, information,
personnel, procedures and facilities.

Data Enterprise Architect provides easy-to-use
Modeling tools for building and maintaining all of

(c) Sparx Systems 2022 Page 28 of 2309
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the fundamental data models -
Conceptual, Logical and Physical;
because Enterprise Architect lets you
visualize each type of data model in the
same repository, you can easily manage
dependencies between each level of
abstraction.

XSD Enterprise Architect supports rapid
modeling, forward engineering and
reverse engineering of W3C XML
schemas (XSD), critical for the
development of a complete Service
Oriented Architecture (SOA).

WSDL Enterprise Architect enables rapid
modeling, forward engineering and
reverse engineering of W3C XML Web
Service Definition Language (WSDL),
critical for the development of a complete
Service Oriented Architecture (SOA).

SPEM The Software and Systems Process
Engineering Metamodel (SPEM) is a
conceptual framework for modeling,
documenting, presenting, managing,
interchanging, and enacting development
methods and processes.

SPEM 2.0 focuses on providing the

(c) Sparx Systems 2022 Page 29 of 2309
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additional information structures that you
require for processes modeled with UML
2 Activities or BPMN/BPDM.

ArchiMate ArchiMate is an open-standard enterprise
architecture language based on the IEEE
1471 standard, providing a common
language for describing the construction
and operation of business processes,
organizational structures, information
flows, IT systems and technical
infrastructure.

It enables Enterprise Architects to clearly
describe, analyze and visualize the
relationships amongst business domains.

ArcGIS ArcGIS 1s a suite of Geographic
Information Systems (GIS) software
products developed by Esri.

AML The Archetype Modeling Language
(AML) defines a standard means for
representing clinical information.

Data Flow A Data Flow diagram (DFD) 1s a

Diagrams graphical representation of the flow of
data through an information system; it
can also be used to visualize data
processing (structured design).

(c) Sparx Systems 2022 Page 30 of 2309
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Developing a DFD helps in identifying
the transaction data in the data model.

Entity Entity-relationship modeling is an
Relationship | abstract and conceptual database
Diagrams modeling method, used to produce a

schema or semantic data model of, for
example, a relational database and its
requirements, visualized in
Entity-Relationship diagrams (ERDs).

ERDs in Enterprise Architect assist you
in building conceptual data models
through to generating Data Definition
Language (DDL) for the target DBMS.

Eriksson-Pen = Eriksson-Penker extensions provide a

ker framework for UML business processing

Extensions model extensions, to which an Enterprise
Architect can add stereotypes and
properties appropriate to their business.

In Enterprise Architect, the
Eriksson-Penker profile provides, through
a set of stereotypes, a unique and
effective means of visualizing and
communicating business processes and
the necessary flow of information within
an organization.

Gang of Four = Gang of Four (GoF) Patterns are 23

(c) Sparx Systems 2022 Page 31 of 2309
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Patterns

[CONIX

Mind
Mapping

SoaML

(c) Sparx Systems 2022

3 February, 2022

classic software Design Patterns
providing recurring solutions to common
problems in software design.

Enterprise Architect provides each
Pattern through an icon in the Diagram
Toolbox.

The ICONIX Process 1s a streamlined
approach to Use Case driven UML
modeling that uses a core subset of UML
diagrams and techniques to provide
thorough support of object-oriented
analysis and design.

[ts main activity 1s robustness analysis, a
method for bridging the gap between
analysis and design.

A Mind Map is an image-centered
diagram used to represent semantic or
other connections between words, 1deas,
tasks or other items arranged radially
around a central key word or idea.

A Mind Map i1s used to generate,
visualize, structure and classify ideas, and
as an aid 1n study, organization, problem
solving, decision making, and writing.

Service Oriented Architecture (SOA) is
an architectural paradigm for defining

Page 32 of 2309
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how people, organizations and systems
provide and use services to achieve
results.

SOMF The service-oriented modeling
framework (SOMF) 1s a service-oriented
development life cycle methodology,
offering a number of modeling practices
and disciplines that contribute to a
successful service-oriented life cycle
management and modeling.

Extended Enterprise Architect provides an

Diagrams additional set of diagram types that
extend the core UML diagrams for
domain-specific models.

Also, the specialized modeling tools
listed in the first part of this table each
have their own specialized diagrams.

Inbuilt and Behavioral and Structural elements can

Extension be extended through the use of

Stereotypes stereotypes; Enterprise Architect provides
a number of inbuilt extensions.

Build Your Enterprise Architect enables you to

Own extend the scope both of your modeling
Modeling and of the UML components you use,
Language through the use of stereotypes, Profiles

(c) Sparx Systems 2022 Page 33 of 2309
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and Patterns to develop your own
modeling applications.

(c) Sparx Systems 2022 Page 34 of 2309
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Guide to Enterprise Architecture

Enterprise Architecture has emerged as a discipline that can
help steer the 'ship' of the enterprise through both quiet and
turbulent waters, charting a course from 1ts current location
to a future location in a safe and streamlined way. The
discipline has become more prevalent in recent years, but
the precepts go back almost to the beginning of what is
often termed the information age. An enterprise is one of the
most complex man-made systems and i1s composed of
human, political, social, software, hardware and technology
components. In an enterprise of any appreciable size, it is
impossible for a single person to understand the way the
parts all work together, let alone understand its position in
relation to the system of other organizations that form its
environment, or to determine how it can evolve.

Enterprise Architecture can be used to create visualizations
of the enterprise at different levels of abstractions and to
create Roadmaps that show how the enterprise can be
transitioned from its baseline (current) state to a target
(future) state.

(c) Sparx Systems 2022 Page 35 of 2309
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Enterprise Architect is a multi-featured platform that can be
used to define the strategic context for an Enterprise
Architecture, the Enterprise Architecture itself, and the
Implementation initiatives that realize the designs and that
finally deliver the business value. It can serve both as the
architectural repository and as a tool for managing the
process by which architectures are created and maintained,
including an architectural requirements management
platform. Rich visualization capabilities allow models to be
transformed and presented in a variety of compelling ways
that will delight stakeholders, from the executive level
through to the implementation teams.
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Database types by useage

Aarv:

WIS CEEE

Ifigr=s

The tool can be used to define Strategic, Tactical and
Solution Architectures and to provide compelling views for
a wide range of stakeholders, from senior executives
through to implementation partners. Business, Information,
Application and Technology architectures can be created
and managed, and baseline and target architectures defined,
allowing transitions to be visualized.

O
Elements bv Prioritv This diagram shows a Pie Chartelement
depicting element priorities for all the
Requirements in a selected Package.

It provides a useful summary fora

No Value, 3.6% Critical, 3.6% Requirements Manager and is
dynamically updated when the priority
changes and the diagram is reopened.
A range of other pre-defined Charts and
user-defined Charts can also be added.
A filter has been added to exclude all
elements ather than Requirements.

High, 21.4%

Medium, 46.4%

(c) Sparx Systems 2022 Page 37 of 2309



Modeling Domains 3 February, 2022

(c) Sparx Systems 2022 Page 38 of 2309



Modeling Domains 3 February, 2022

Enterprise Architecture Overview

Enterprise Architecture has emerged as a critical discipline
to ensure that an enterprise and the organizations it
comprises have an understanding of the significant elements
from which it is made, from strategic goals through to the
business and information technology components that assist
in achieving those goals. The discipline also allows
enterprises to create architectures that will transition from
where they are to where they need to be. Now more than
ever 1n this age of digital disruption, when organizations can
no longer rely on length of tenure 1n a field or being bigger
than their competition as a safeguard against competitive
forces, Enterprise Architecture as a discipline is vital.

The profession of Enterprise Architect is rarely taught as a
separate degree course at tertiary institutions, and it also
suffers under the proliferation of large, conflicting and at
times burdensome frameworks and a lack of tool support.
This has led to architecture practitioners finding it difficult
to articulate or demonstrate the value of their "profession’.

This section addresses the questions:

. What is Enterprise Architecture?

. Where does it fit into the context of other disciplines?
. What are the characteristics of good architecture?

The section also discusses the levels, types and styles of
architecture that exist, and describes the notational
mechanisms that are at an architect's disposal.
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Enterprise Architect's pragmatic approach to modeling, and
the extensive set of facilities available to the architect and
others, make it a versatile tool both as an architecture
repository and as a platform for creating, managing and
disseminating architectural work.

Financial Perspective

How should we appear to our shareholders?

- Broadening Revenue Base
- Improving Operating Efficiency
- Reducing Reliance on Domestic Customers

Customer Perspective

Business Process Perspective
How should we appear to our Customers?

What Business Processes must we excel at?
- Good Product Range

-Working through the Internet Channel VISION - Service Excellence
- Reducing Processing Time "‘_ & . - Innovative and Reliable
- Broadening Product Offering STRATEGY - Trusted Business Partner

- Understanding Customer Segments

Learning & Growth Perspective

How can we maintain our ability to change and

improve?

- Increase Employee Job Satisfaction

- Increase Employee Productivity O

- Hire Internet Aware Technical Staff The Balanced Scorecard diagram is one of the
- Hire multi-Channel Sales Executives Strategic Diagrams used by managers and

others to manage activities performed by the
staff under their control.
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What is Enterprise Architecture

There 1s still robust and lasting debate about what
architecture 1s in the context of an enterprise, which makes
it difficult to provide a universally accepted definition of the
term 'Enterprise Architecture'. This is not helped by the fact
that there 1s not a standard curriculum for architecture or any
of its flavors 1n our tertiary institutions, nor do many
institutions teach architecture at a graduate or post graduate
level. People come to the discipline from a wide range of
backgrounds and produce an equally wide range of work
products that come under the general heading of
architecture.

The ISO/IEC 42010 standard defines architecture as:

"The fundamental organization of a system, embodied in its
components, their relationships to each other and the
environment, and the principles governing its design and
evolution'.

In this context the system that 1s under discussion is the
enterprise. Using this definition it 1s important to separate
the fact that there 1s a description of the architecture (often
called an architecture) and the architecture that has been
built. Enterprise Architect is used to define or document the
description of the architecture and therefore provides a
representation or way of visualizing a planned or built
architecture. The comprehensive facilities available in
Enterprise Architect have been designed by practitioners
and are continually improved to create a formidable tool that
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1s both robust and flexible, and that makes creating and
managing Enterprise Architectures easy, regardless of the

definition that 1s applied.

Enterprise Architecture Example Model l

Metamodel l Viewpoint Library

Architectures l Reference Library

Strategic Architectures l

Standards Library

Tactical Architectures

Solution Architectures l
Governance Register
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Context for Enterprise Architecture

An Enterprise Architecture Program is best viewed as an
operational unit of the business, and as such it has a context.
The program must provide value to the business; it does this
by ensuring that architectural effort is aligned with the
strategic plans of the organization and that the
implementation initiatives are carried out in such a way that
honors the enterprise architecture.

Enterprise Architect has a number of convenient features to
model and visualize the alignment of the architectures and
the strategic plans. These visualizations can be used when
assessing which Information Technology initiatives are
contributing to the strategic business goals and objectives.
Enterprise Architect has a number of useful facilities for
guiding the implementation projects and assessing their
level of compliance, including the Model Library facility
and the definition of how principles are applied in the
context of the solution architectures.
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Unit: Years Strategic Architecture Roadmap
2017 2018 2019 2020 2021
ceerrerrecberreererreebecrccrroeccbeeerrerreer becccrccrcoc beereereeeee Lo
Advanced Supply Chain
il
I
: Global Systems Integration
I
]
I
Uber Titles
Phases
The Uber Titles Program of work .
cannot commence until the D neertien
advanced supply chain program is D Implementation
operational. D Operational

O

This Roadmap diagram shows how strategic
architectures can be mapped outover time. A
diagram Legend can drive the different states of the
architecture, giving a high level temporal view of the
relationships between the architectures.

Strategic Context

The Business Architecture must be related back to the
Strategic Plans to ensure that all the other architecture
domains that describe the architecture in more detail are
ultimately going to benefit the enterprise and deliver value.
Business Architects typically gather information from the
company strategists and should be privy to the high-level
discussions and decisions about the future plans for the
enterprise and its organizations.

Enterprise Architect has a number of tools that help to
ensure that the architecture's alignment to the strategic plans
can be visualized, and that the drivers forming part of the
Business Architecture are related back to elements of the
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plan. The business plan will typically reside in a corporate
repository but a hyperlink can be created from an Artifact
within Enterprise Architect that will launch the Strategic
Plan or other documentation. Elements of the Business
Architecture can be related to the Artifact that acts as a
surrogate for the external plan.

Strategic Plan 2020-2023

tags
Owning Group = Strategic Task Force

This strategic plan was completed by the
Strategic Management Task Force in
conjunction with an external consultant. It
looks ahead for three years and provides
the basis for tactical direction setting. It is
intended to be updated every yearin
January.

O

This diagram shows the relationships
between goals and drivers and their
relationship to the Strategic Plan, which has

been modeled using an Artifact element that
acts as a surrogate for the plan thatresides in
an external repository.

adrivers

)

Order Errors have Increased to an
unacceptable Level

adrivers

)

Order Delays have increased by
10% over the last year

adrivers

(D

Warehouse Staff Turnover is
higher and affecting operations

adrivers

and failing

(D

Warehouse Technology is ailing

Implementation Context

ugoal»
Reduce Order Errors to a
minimum

J

ugoal»
Attain Industry Fastest
Order Turn Around

agoal»
Become the Best
Warehouse workplace

agoal»
Create State of the Art
Technology

The purpose of the architecture is to ensure that initiatives
and projects deliver the business value and benefits that
have been described in the architectural models, so
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monitoring the compliance of the implementation projects is
critical to the success of the architectures and ultimately the
architectural program. Implementation Governance is a key
part of the architectural process and needs to be formally
managed to ensure that the architecture acts as a guide for
the implementation teams, but also to ensure that the
architecture is clearly understood and followed. The
Implementation initiatives are ultimately what transforms an
organization from a baseline (current) state to a target
(future) state, and ensuring that these initiatives comply with
the principles and the designs is critical to the success of the
program.

Enterprise Architect has a number of tools to assist with the
governance of Implementation initiatives, including the
Formal Review facility that can be used to conduct one-off
or repeating reviews of projects, ensuring that their level of
compliance can be determined. The fact that Strategic,
Tactical and Solution Architectures and implementation
projects can be managed in the same tool makes the
governance process more streamlined. Even if the Enterprise
Architecture and the implementation projects are located in
separate repositories, content can be imported into the
architecture repository for the purpose of making the
assessment. Examples of how the principles are applied in
the context of each initiative can be modeled using Instances
of Principles, providing a useful guidance for
implementation teams.
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Levels of Architecture

An Enterprise has a complex and typically hierarchical
structure, and you will need to create architectures at
discrete levels of this structure. This hierarchy of
architectures is analogous to the hierarchies of goals and
capabilities, and intuitively aligns with Strategic, Program
and Project level divisions. In a small organization it might
be possible to create a single architecture that covers the
Strategic level and the Project or Capability levels, but in an
enterprise of any appreciable size at least three separate
levels are typically needed. The naming of the levels has
been influenced by The Open Group Architecture
Framework (TOGAF).

. Strategic - Long term in the range of 3 - 5 years
. Tactical - Mid term 1in the range of 1 - 2 years
. Solution - Short term 1n the range of 6 - 12 months

The different levels of architecture will address different
levels of concerns and have different audiences. The
architecture framework and the repository must assist in
ensuring these architectures are leveled and synchronized so
that they form a cohesive and balanced view of the entire
enterprise.

Enterprise Architect has a number of useful features that
will assist the architecture program to partition and maintain
these levels of the architecture and their inter-relationships.
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Architectures ‘

Q

Strategic Architectures ‘ This Package diagram
shows the three levels of
architecture, from the high-
level Strategic through the
mid-range Tactical

(Seg ment) to the lower-
level Solution (Capability)
architectures.

Provide a high level and often long term view of the entire enterprise and are used by
senior Business and Technical stakeholders to get a single view of the architecture, to
assist with strategic planning.

Tactical Architectures

Provide a mid-range view of the enterprise - often focused on a particular area or
division - deliver the context for operational changes, and equate to the Portfolio or
Program level organization of projects and initiatives.

Solution Architectures

Provide a detailed view of how an enterprise can support a Capability and how the
parts of the architecture can be used to describe baseline and target capabilities and
capability increments. These architectures will typically guide projects that are grouped
within a portfolio.

Strategic

Strategic architectures describe strategic plans and
initiatives and typically run for years rather than months. A
Strategic architecture will provide a long-range plan that is
typically a view of the future over a three to five year
period; this period can be longer for industries or enterprises
that are not affected by dynamic and disruptive
environments. The Strategic architectures must support (or
align with) the enterprise's strategic goals, and Tactical and
Solution architectures must help achieve the Strategic
architecture or run the risk of not being funded.

Enterprise Architect can be used to define and manage
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Strategic-level architectures, and can also help to ensure that
Tactical and Solution architectures are aligned to support the
strategic direction. The Strategic Modeling technology has a
number of tools that can be utilized, such as the Balanced
Scorecard diagram that can help to identify goals related to
Information Technology. There are a number of tools,
including the Relationship Matrix, diagrams and the
Traceability window, that can be used to show the
relationships between elements of the Business,
Information, Application and Technology architectures and
to ensure that they all demonstrably contribute to the
achievement of the strategic goals.
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Advanced Supply Chain ‘

Global Systems Integration ‘

Warehouse Modernization ‘

Voice Directed Picking

(from Solution Architectures)

Robot Assisted Warehouse

(from Solution Architectures)

Global Service Bus ‘

European Service Bus

(from Soiution Architectures)

(from Tactical Architectures)

Master Data Management

(from Tactical Architectures)

Package and Ship Streamlining

Package Optimization

(from Solution Architectures)

(from Tactical Architectures)

Order Data Standardization

(from Solution Architectures)

Customer Data Management

(from Solution Architectures)

(from Tactical Architectures)

{from Strategic Architectures)

(from Strategic Architectures)

(from Enterprise Architecture Example Model)

O

Legend

D Strategic Architecture
D Tactical Architecture

D ST AT thatway in the Browser window.

Tactical

This Package diagram shows the way architectures atdifferent levels can be visualized. The
Packages can be nested to show a hierarchical relationship even if though they are not structured

Tactical architectures describe mid-range plans that help to
partition the Strategic-level architectures into manageable
groups. They typically could run for a number of years and
represent a portfolio or program-level plan of how to
achieve the goals expressed in the strategic architectures
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they relate to. They act as a framework for organizing
solution-level initiatives and ensuring that capabilities are
developed that ultimately create business value.

Enterprise Architect has tools to support the Tactical-level
architectures and to ensure that the partitioning of the
Strategic-level architectures - and in turn the partitioning to
Solution-level architectures - can be visualized. Roadmap
diagrams can be used at all levels of the Tactical
architecture, including Business, Information, Application
and Technology architectures, showing the time sequencing
of the initiatives at a portfolio or program level.

O warchitectures

This Package diagram shows Warehouse Modemization

how to create a hierarchy of

architectures using the Nesting
relationship. The diagram's
properties have been changed
to display element notes,
making the diagram more
informative.

This Tactical architecture describes the modernization of traditional
warehouses and regional distribution warehouses, although the
solutions in the two facilities will be different, reflecting the level of
stock that is maintained and the vast differences in the number of
orders processed.

(from Tﬂrtr‘r&ﬂrhr‘terture&}

«architecture»
Robot Assisted Warehouse

«architecture»
Package Optimization

sarchitectures
Voice Directed Picking

This Solution architecture defines the
use of Voice Controlled Picking to
solve a number of business issues that
were articulated in the goals. namely.
to reduce Picking Errors, increase the
accuracy of orders, and refresh the
technology stack. The architecture
integrates a number of new
technologies with existing systems to
produce a hybrid solution

(from Solution Architectures)

Solution
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This Solution architecture defines the
use of Mobile Robotic Drive Units to
facilitate the picking process at major
regional distribution warehouses

The business benefits are the
decrease in picking error and overall
order errors, and the increase in the
morale and working conditions of staff
whose daily walk is intended to
reduce from 11.6 kilometers down to
1.2 Kilometers

(from Solution Architectures)

This Solution architecture defines the
introduction of advanced solutions for
package optimization that intend to
not only reduce the time it takes to
package an item but also to use
sophisticated technology to create
custom cartons that are dynamically
sized to match the order items and
the required filler

(from Solution Architectures)
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Solution architectures describe specific project- or
capability-level initiatives that can typically be completed in
months rather than years. From a business perspective they
are usually focused on a particular problem or opportunity.
Similarly, from a technical level they usually involve a slice
through Information, Application and Technology areas, but
might in some circumstances require a number of these to be
addressed.

Enterprise Architect has a rich set of tools that can assist at
the Solution architecture level, from defining the business
goals and objectives and relating these to information and
application components, to the technology devices that
underpin the applications. Business Architecture can be
defined and managed using stereotypes and profiles to
create representations of the Business Drivers, Goals and
Objectives, and these can be demonstrated to stakeholders
using diagrams, matrices and documentation published
automatically from the models. Tools such as the Schema
Composer, Database Builder and UML Class diagram will
assist with working with the Information architecture, and
the elements created can be related to the Business
architecture. Application Services, Applications and
Interfaces can be modeled, and their relationships to each
other and to elements of the Business and Technology
architectures can be defined and presented in a variety of
visually compelling representations such as diagrams,
matrices and lists. The technology services and technology
nodes and devices can be managed and, where applicable,
they can be derived from the Technical Reference Model.
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Enterprise Architect can also be used as the platform for
Architectural Requirements Management, which can be
related to elements that make up the Business, Information,
Application, Technology and other specific architectures.
The effective and flexible Kanban facilities can be used to
manage these projects and ensure that the business value is
delivered in a timely manner.
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Types of Architecture

The overall architecture of an enterprise can be described by
four integrated sub-architectures. These are:

. Business architecture

. Information architecture
. Application architecture
. Technology architecture

Most frameworks describe analogous or similar subsets of
an Enterprise Architecture, as the division is based largely
on organizational units performing work in these areas.
There are a number of other architectures that could best be
described as views, as they cross-cut and are contained by
the other architectures, but because of their importance they
are often raised to the level of an architecture. These
include:

. Security architecture

. Geospatial architecture

. Social architecture

The seven types of architecture are described in this section.

Business Architecture

A well articulated Business architecture is the cornerstone of
a successful outcome of the overall Enterprise Architecture.
It defines the business drivers, the business strategy,
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operational models, goals and objectives that the
organization needs to achieve to transition in a potentially
competitive and disruptive business environment. Architects
working in the other architecture disciplines need to
understand the Business architecture as the basis for their
own architecture descriptions and as a guide to the business
outcomes that have to be achieved.

The Business architecture will typically consist of a
description of the baseline and target architectures, and
definitions of a series of transitions that can be executed and
that would be described on Roadmap diagrams.

Enterprise Architect has a wide range of tools that can be
used for modeling Business architecture from the Strategic
level down to the Operational level. Even when Strategic
Plans reside in a corporate document repository, they can be
represented and launched from inside Enterprise Architect.
This allows other elements such as Drivers, Goals and
Objectives to be traced back to their origins in the strategy
documents. Mission and Vision statements can also be
modeled alongside Business Capabilities, Processes and
Functions. Stakeholders and Organizational Roles can be
represented and used to show who owns elements of the
architecture, such as requirements and applications.
Business and Stakeholder Requirements can be created and
managed at any level of detail, and the Document Generator
can be used to create elegant and comprehensive
publications that describe aspects of the Business
architecture.

Learn More: Business Architecture
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amission» (D O
Our Customers are our priority and we will This diagram shows how a
provide them with first class service and products Mission Statementand Vision
in a timely manner, and listen to their needs Statement can be modeled
attentively. We achieve our excellence through
the tireless efforts of our staff, who we support
enthusiastically.

visually. The element
visualization has been changed to
use Rectangular Notation,
allowing the Stereotypes to be
displayed in the diagram.

wvision» (D
To be the leader in the delivery of knowledge
products to customers wherever they are in the
world.

Information Architecture

Information Architecture is key to the success of an
Enterprise Architecture Program, as information is created,
consumed and destroyed by the components that make up
the other architectures. Understanding which business
functions and processes utilize information, which
applications serve as the master record, where information 1s
created and destroyed, and which technology components
store and manipulate the information, is critical to achieving
the business outcomes.

The information architecture will typically consist of a
description of the baseline and target architectures, with a
series of transitions defined that can be executed and that
would be described on Roadmap diagrams.

Enterprise Architect 1s a profoundly useful tool for creating
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and maintaining information architectures, with its
sophisticated and extensive support for standards and its
wide range of tools to support information models, from
high level classifications and concepts right down to the
level of schemas and the elements and columns they are
composed of. Tools such as the Schema Composer and the
Database Builder, along with the Unified Modeling
Language (UML) Class diagram and Glossary, and the
Model Transformation facility, will be invaluable.

Learn More: Information Architecture

Catalog
4 %

Author
1 ”'X
Lgﬁghd [ M n
Editorial Revie Reader Review Item Elements deseribing their
Order Elements purpose and
associations
D Cart Elements ) ) }
relatipnships and

wwltiplicities describe

Cart Item

Account Q

This diagram shows

1 how a class diagram

can be used to create
a conceptual model
that describes and

relates the business

how they relate to

other business terms.

Application Architecture
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The application architecture provides an important catalog
of the applications in the enterprise, describing the work that
they do to transform, transmit and store information. The
architecture also describes the interfaces that are required or
provided by the applications and the way the applications
interact to carry out the activities described in the business
models, such as the Business Process diagrams and
Capability models. The catalog of applications, interfaces
and the diagrams and matrices that describe their interaction
only need to be defined once at the enterprise level. An
application architect will be able to draw upon this
inventory of existing artifacts to create new architectures,
classifying them as part of the baseline and potentially the
future state architecture. Where an architecture introduces
new applications, these can be added to the description of
the target state.

The application architecture will typically consist of a
description of the baseline and target architectures, with a
series of transitions defined that can be executed and that
would be described on Roadmap diagrams.

Learn More: Application Architecture

(c) Sparx Systems 2022 Page 58 of 2309


https://sparxsystems.com/enterprise_architect_user_guide/16.0/ea_application_architecture.htm

Modeling Domains

as-crm

3 February, 2022

rm-sales

C|

«logical» ) ith
: ; ecommunicates with»
[ ) Accounting System
- N J
Accounting sales

RESTful AP

@)

This Component diagrams
shows the details of the
interface between two
Logical Components using
Ports and Interfaces.

Technology Architecture

ulogical»
() Customer
| ] Relationship
Management

The technology architecture underpins the other
architectures, providing a description of the logical, physical
and virtual infrastructure that supports the execution of
application services that in turn support information and

business functions and services.
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Client Computing
Device

A

@)

Notebook This Deploymentdiagram
Computer shows how a hierarchy of
Client Com puting Devices
elements amanged
vertically using a lateral
Desktop Computer vertical line style.

Tablet Portability

Smart Phone

Desktop Phone

Learn More: Technology Architecture

Security Architecture

The security architecture is a slice through all of the other
architectures from a security viewpoint. It is listed as a
separate architecture because of its importance in ensuring
that the enterprise security polices are implemented through
the architecture. A breach of security could occur at any
point from the business architecture through to the
technology architecture. This could include demonstrating
how the architectures comply with security controls
published by the enterprise or available as part of an
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industry compliance regulation.

Enterprise Architect can be used to model the security
controls maintained as a list of elements 1n the repository
and when new architectures are created the applicable
controls could be applied to aspects of the architecture such
as applications, technology devices, communication paths
and more. Significant reuse can be achieved by the use of
Patterns, and the use of existing building blocks that have
already been certified as compliant with the controls.

O

This Class diagram shows how
Security Controks can be
applied to an application to
demonstrate whether it is
compliant with the control.
Details of the level of
compliance can be entered
into the relationships notes.

This is a commercial product that was
purchased at the time the original
organization was set up and comprises the
following modules: General Ledger,
Accounts Payable, Accounts Receivable and
Bank. There have been a number of other
modules that were either developed
internally or purchased as third party
applications that provide additional
functionality such as payroll.

wsecurity controls
A security risk assessment must be
conducted every six months for all
applications

Non-Compliant

asecurity control»
All purchased products must be
assessed and have a System Security
Plan completed

Compliant

wsecurity control»

Compliant All technicians who have access to

systems must have the appropriate
security clearance

usecurity control»

Mon-Compliant Applications developed in house

must comply with Security Standards
Cs5A1-7
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Geospatial Architecture

The Geospatial Architecture is a slice through all of the
other architectures from a geo-spatial or location-based
viewpoint. It 1s listed as a separate architecture because of
its increasing importance in a world dominated by
location-based applications and business technology
functions. Not every architecture program will have the
need to develop separate geospatial architectures and in
these cases it can be relegated to a view of the other
architectures.

Enterprise Architect is well placed to be a repository for
geo-spatial architectures, with its integration with some of
the leading standards and tools in the market place,
including support for the Geographic Markup Language
(GML), ISO 1900 series standards and tools such as ArcGIS
and other geodatabases.

Social Architecture

Social Architecture has been born in an era that depends on
social media and social behavior to achieve a wide range of
outcomes in built and digital environments. Increasingly in
this period of digital and social disruption, understanding
the social aspects of an organization's interaction is critical.
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This can include the way it interacts with its customers,
suppliers and observers and other individuals and
communities through what 1s commonly described as social
media.

Enterprise Architect can be used to model the social context
of the organization and if significant information is
published to social media sites or information is gleaned
from these sites these can be modeled in the repository and
an architect can create visualizations that show how this
information relates to other parts of the business and
information architectures.
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Scope of Architecture

Architectures will only be successful if they are scoped
correctly. The Enterprise Architecture Body of Knowledge
(EABOK) describes three important aspects of scope, but
another one can be added that addresses the importance of
the stakeholders in the success of the architecture program
and the architectures it creates and manages:

. Time Scope

. Organization Scope
. Detail Scope

. Stakeholder Scope

Architecture time frames, organizational context, levels of
detail and appeal to stakeholders must all be appropriately
set for the architecture to be relevant and successful.
Enterprise Architect has tools that support all of these types
of scope, from the Roadmap overlay feature for time
modeling, the Organization chart to show which parts of the
enterprise will be affected, and the wide range of diagrams
and matrices that can be used to allow stakeholders to
visualize the architectures at the appropriate level of detail.

Time Scope

Time Scope 1s important because the business typically
works in cycles, and it is critical that the architectures
respect this time dimension of the organization's
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management and operation. Strategic plans for medium to
large enterprises typically span a period of between three
and five years, so 1t is common for strategic architectures to
describe a similar time period, while implementation
projects typically run for a period of between three and
twelve months. Tactical architectures that group a number
of implementation projects can span a period of between
one and two years.

Enterprise Architect has some useful features that can help
with managing time, including the Roadmap overlay that
allows a time scale and extent to be defined and that can
indicate the phases any element passes through set against
the backdrop of that timescale. The tick spacing can be set
from days up to years, allowing any time extent to be
represented. Any architectural elements can be represented
on Roadmap diagrams, including architectures themselves,
principles, capabilities, applications, information,
technology devices and more.
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Unit: Years Global Systems Integration Roadmap

2017 2018 2019 2020 2021 2022 2023
Ceecreeeecbeerr e beeeccccccocbeeeeeserree beccccrcccccbeerrrreeee beeeececn beereeng

Strategic Global Systems Integration
Architecture

Tactical Global Service Bus

Architectures

American Service Bus
Solution
Architectures
European Service Bus

Tactical
Architectures

Order Data Standardization
S olution
Architectures
Customer Data Management

Master Data Management

O Phases
This Roadmap diagram allows the relationship ;
i i X _ Inception
between Strategic Tactical and Solution architectures
to be visualized. The diagram legend is used to D Implementation
control the colored band on the elements. D Operational

The flexibility of the overlay allows any diagram to be
converted into a Roadmap, and there 1s a wide range of
settings that can be used to configure the visualization of the
Roadmap, including the Diagram Legend, which can be
used to define the segmentation of the elements into a series
of phases. The Roadmap Options can be used to change the
time scale from years, quarters, months, or days down to
very fine graduations (used for engineering diagrams). The
start and finish times can be set, and the scale can be
changed to stretch or collapse the time scale. The position
and height of the time ruler can be changed, and fonts and
colors can all be configured to make the diagrams more
appealing.
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Roadmap options X

| Enabled
Timeline Properties

Foadmap Tile:  Produck Lifecycle

[ iz Quarkerly -

Tick zpacing:
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Timeline End: 0441142020
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Timeline Appearance

Roadmap Position: | Top =

Timeline Height:

Timeline Colar: 1 -

Line Calar: I - | Lines &t major intervalz
Fant: A | Center marker labels

| Uze legend for phase colors

] Cancel Help

Detail Scope

Selecting the correct level of detail for an architecture 1s
critical to its success; this 1s particularly true when it comes
to the Implementation teams. Creating architectures that are
too lofty or aspirational will result in Implementation teams
making important design decisions themselves which, while
they might be appropriate for their solution, might not be the
best outcome for the entire enterprise. On the flip side of
this argument, creating architectures that are too prescriptive
and detailed can constrain an Implementation team and
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result in the team not having the flexibility to select the best
solution.

Enterprise Architect 1s a tool based on the concept of
collaboration, and there are many facilities that will help the
architecture team members work with each other and with
all stakeholders, including implementation teams, to
determine the most appropriate level of detail for the
architectures. The Model Library facility allows in-model
reviews to be created, where elements from the architectures
such as Goals, Objectives, Applications, Technology nodes
and more can be dragged in as references for the reviews.
The Discuss & Review and Discuss & Review - History
windows allow architects and stakeholders to deliberate
about the architectures and the consequent implementations.
The Diagram Filtering facility and a wide range of tools for
changing the visualization of elements in diagrams allow the
appropriate level of detail to be set for the architectures and
the views that are created for stakeholders.
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Discuss & Review v o X

Journal Discuss Review

=— REQ116 -The system must email the client a copy of the rec -
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Aoy Chiltion 27012020 0 1 Reply

. Lastrgmy By Hugh Loyd
A7 18020

A | Hughlopd 2771142020
The email address is a
mandatory field unless it is
stored in the customer
profile - either way we will
have it.

Lo A I8 itrnandatory for 5 customer o 4
supply an email address and it
niot how should the receipt be
transmitted?

Frank Mciver 8/05/2015 © 1 Reply
; Last ragly by Grag Michols
amas01s

Organization Scope

Enterprise Architecture is a non-trivial and costly discipline,
and it is critical that value 1s delivered to the business. The
best outcomes will be achieved if the architecture touches
all parts of the enterprise, but it i1s quite common for some
parts of the enterprise to receive greater emphasis in the
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architectural descriptions than others. Having a clear
understanding of the structure of an enterprise and its
organizations and how strategic plans relate to this structure
1s critical for the success of any enterprise architecture
effort.

Enterprise Architect has an Organizational Chart within the
Strategic Modeling Technology, which can be used to
model the structure of an enterprise and its organizations.
The architectures can be related to this structure, which
allows the organizational scope to be visualized.

Q

; — . ; O
Executive This Organization Chart diagram is part of the Strategic
Management Modeling extension and allows organizational structure to
be modeled, eitherat an organizational unit level orat a

role level.

Research and Production and

Finance Portfolio Management Sales A
Development Logistics

Domestic Sales International Sales

Head of Sales, North
America

Head of Sales, Europe

Head of Sales, Asia ang
Pacific

Stakeholder Scope
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The stakeholders and the shareholders or organization
owners that they represent are the ultimate beneficiaries of
the enterprise architecture, and it 1s important that the right
stakeholders are selected and communication is managed to
ensure they are kept updated with the progress of the
architectural work and the governance of the
Implementation Initiatives.

Enterprise Architect has a number of facilities to ensure that
the stakeholder scope is determined and that the
architectures are created in accordance with what these
individuals or groups require. The stakeholders themselves
can be modeled inside the tool and their relationship to
elements such as Drivers, Goals, Objectives, Applications
and Architectural Requirements can be maintained. This
allows impact analysis to be visualized, so that when
changes occur that affect any of these elements, the
stakeholders who have an interest in the change can be
determined. The visualization can be through diagrams,
matrices or lists of elements and can be viewed directly in
the model, or publications can be generated 1n a variety of
formats including PDF, DOCX and Web Pages.

(c) Sparx Systems 2022 Page 71 of 2309



Modeling Domains

3 February, 2022

«logical»
Warehouse
Management

Stock Control
Manager

alogical»
Enterprise
Resource
Planning

Human Resources

Manager
wlogical»
Customer
Relationship
Management
Customer
Experience
Manager

Operations
Manager

Chief Financial
Officer

P ™

()

Example Component diagram
representing stakeholders, in Span
Systems Enterprise Architect

This diagram shows the relationship
between stakeholders and solution
components using an Association
relationship. The stakeholders are
UML Classes thathave had an
image assigned as an appearance

option.
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Characteristics of Good Architecture

It 1s difficult to define what the characteristics of good
architecture are when there is still vigorous and lasting
debate about what the term 'architecture' actually means in
the context of enterprise systems in the Twenty-First
Century. The Roman architect Vitruvius defined three
characteristics of good architecture in his treatise De
Architectura more than 2,000 years ago. Interestingly it is
the only surviving text from antiquity describing
architecture. These principles are:

. Durability (Firmatis) — It should stand up robustly and
remain in good condition

. Utility (Utilitas) — It should be useful and function well
for the people using it

. Beauty (Venustatis) — It should delight people and raise
their spirits

These ancient characteristics can be elaborated on and

expanded to apply to the Enterprise Architectures that are
developed in the Twenty-First Century.
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warchitecture» Architecture Quality Characteristics
Voice Directed Picking

Robust
EI + Architecture Governance Feasible
El + Baseline Architecture Utilitarian
£ + Target Architecture Durable
EI + Target Architecture (Archimate) - =-=—==—=—-—— = Flexible
EI + Gap Analysis D Verifiable
El + Transition Architectures Elegant
EI + Migration Planning Traceahle

This Solution architecture defines the use of Voice

Controlled Picking to solve a number of business issues that
were articulated in the goals; namely, to reduce Picking O
Errors, increase the accuracy of orders, and refresh the
technology stack. The architecture integrates a number of
new technologies with existing systems to produce a hybrid
solution.

This diagram demonstrates an editable
chedklistthatcan be used to give an
Architecture Health Check ata glance using
a number of checkboxes thatcan be set to
indicate whether the Architecture has the
{from Solution Architectures) particular quality.

Qualities of Good Architecture

To be effective, an architecture must have a number of
qualities or characteristics. Enterprise Architect provides an
extensive set of features and tools for helping the Architect
produce architectures that are of high quality. This table
contains some of the most important qualities, with a
description of how Enterprise Architect can be used to
ensure the qualities are built into Architecture created and
maintained in the tool.

Quality Description

Robust An architecture should be strong and not
be vulnerable to minor changes in the
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business, information, application and
technology systems. Enterprise Architect
can assist in ensuring that the
architectures are well integrated and
related to each other and provides a
number of tools such as the Traceability
window, the Relationship Matrix and the
Insert Related Elements feature that can
be used for this purpose

An architecture that cannot be
implemented will mean that the goals and
objectives of the enterprise will not be
met. It 1s best to identify these
requirements as quickly as possible so as
not to disappoint the party who
requisitioned the architecture work.
Enterprise Architect can assist by
allowing architects, designers and
developers to discuss the architecture and
determine its feasibility using the Discuss
& Review window and by mapping the
Enterprise Architecture to Capability or
Solution Architectures.

An architecture must have utility which,
in turn, when implemented will result in
practical outcomes. Architectures that are
elegant but do not provide demonstrable
and measurable value to the stakeholders
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or the parties that requisitioned them will
ultimately not be successful. Enterprise
Architect has tools that allow an
architecture to be visualized and
understood by a diverse group of
stakeholders, allowing any problems with
utility to be discovered early in the
architecture process.

An architecture is a living entity that
describes a target state and - once
implemented - will become the new
baseline state. The architectures should
prove to be durable with the passage of
time and be resilient to changes in the
business and technical environments that
might occur over the lifetime of the
architectures. This implies that they must
- as much as possible - pre-empt the
future conditions and environments.

The architectures must be flexible and be
able to adapt to changing conditions and
also provide enough guidance for
implementation teams that have the
knowledge of their discipline to make the
important and necessary decisions about
technical problems and opportunities.
Architectures that are created with too
much detail will often result in brittle and
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inflexible designs and implementations
resulting in systems that cannot adapt to
changing circumstances and
environments. Enterprise Architect has a
wide range of features that can assist with
change including the Change element, the
Baseline facility and the Kanban
diagrams that allow Requirements
Features, User Stories and more to be
visualized and prioritized.

It should be possible to verify that the
architecture will perform as designed and
that there would not be side effects that
result from the architecture and the parts
of the enterprise that it impacts. The
ultimate test of this is whether it delivers
the business value that was promised in
the Vision Statement. Enterprise
Architect can be used to model the
measures that are defined to verify that
the Business Objectives (and therefore
the Goals) have been attained.

Architectures must have both form and
function and it 1s a good test of an
architecture to measure its elegance. An
architecture that 1s well designed will
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tend to be elegant and have a simplicity
of form that will be obvious to those that
take the time study it. Enterprise
Architect has extensive features that
allow the elegance of an architecture to
be visualized including the ability to
create professional publications that can
be generated automatically from the tool
using a series of built-in or user defined
templates.

An architecture 1s a description of the an
enterprise at a particular level of detail
and does not exist in isolation but is
typically related to business drivers and
goals and other architectures at the same
level or higher or lower and to
implementation programs and projects.
Enterprise Architect allows elements to
be traced in any direction and provides a
number of useful tools to visualize the
traces including the Relationship Matrix,
the Traceability Window and diagrams.
The Insert Related Elements facility can
be used to automatically construct a
diagram of traces almost magically
creating expressive and never before seen
views of the repository.
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Lists, Diagrams and Matrices

Lists, Diagrams and Matrices are the three main ways of
presenting architectural information to stakeholders. These
three representations can be used in isolation or together to
provide a rich communication of the architectures; they can
also be tailored to suit individuals or groups of stakeholders.
They are often combined in repeatable sets called Views
that provide consistent, coherent and relevant information to
an audience.

Lists provide a simple catalog of items that can be displayed
in a tabular format, where relevant properties and metadata
can be viewed for each item and compared between items.
Diagrams are a graphical projection of items connected as a
graph and provide a compelling visual representation of the
elements and their relationships. Matrices are grids that
show the relationship between two sets of items from a
particular point of view; they are an effective visual device
because they allow gaps and overlaps to be identified easily.

Enterprise Architect has a wide range of tools that support
all three of these representations, with many extended
features such as searching, sorting, layout, filtering,
alternative images and simulations that allow an architect to
create visually compelling representations of the
architectural content.
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Catalog
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Publisher

Cart ltem
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¥ +billing1 +
Author i Account Q
This diagram shows
1.% 1.% 1 how a elass diagram
can be used to create
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that describes and

velates the business

vocabulary. The

Legend elements have notes

Editorial Revie Reader Review Item Elements deseribing their
Ovder Elements purpose and
associations
D Cart Elements i )
velationships and

wuiltiplicities describe
how they velate to

other business terms.

Lists

Enterprise Architect has a number of tools for working with
elements 1n a list. These tools can be applied to any type of
element, including Principles, Business Drivers,
Requirements, Applications, Interfaces, Technology
Devices and more. The Specification Manager can be used
to create and view any type of element in a visually
appealing, word processor-type or spreadsheet-type format.
The properties of the listed elements can be displayed and
any number of properties can be added or removed from the
display, including Tagged Values. The properties can be
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edited for each row of the list, including selecting values
from drop-down lists such as selecting a status. Filters
appear below the header of each column and can be applied
to restrict the display to elements that meet a particular
condition. Changing any of the details of an element,
including its name and description, will change it in every
other part of the repository, including the Browser window
and all diagrams in which it appears.

Item

1 REQO19 - Manage Inventory

The system MUST include a complete inventory management facility to
store and track stock of books for the on-line bookstore.

1.1 REQ122 - Inventory Reports

Inventory reports are required that detail the available stock for each
item including back orders. Future stock level reports should be able
to predict the quantity of stock at a specified future date.

1.2 REQOD23 - Store and Manage Books

A book storage and management facility will be required.

1.2.1 REQD22 - Order Books

A book order facility will be required to allow on-line ordering
from major stockist's.

1.2.2 REQOD21 - List Stock Levels

A facility will exist to list current stock levels and to manually
update stock quantities if physical checking reveals
inconsistencies.

Diagrams

Diagrams are an expressive and visually compelling way of
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presenting information and can be carefully constructed to
deliver a particular message. Diagrams can be used to
communicate with stakeholders to provide a view of the
architecture from a particular viewpoint. The same elements
can appear in multiple diagrams and color, styles, filters,
layout, alternative images and more can be used to convey
meaning and to create compelling diagrams that will help
stakeholders engage with the architecture. The diagrams can
be converted to a hand drawn style and a white board mode
to create further appeal and to soften the edges of the formal
modeling languages that can deter some stakeholders.

wlogical»
[ ) Accounting System

The same diagram can be altered to show the detail of the
interface that has been rolled-up in the previous diagram.
This facility that allows repository content to be
automatically altered to create alternative views for different
stakeholders.

«logical» ) ) ' «logical»
[ ) Accounting System ; ccommunicates with» Customer
) . ) Relationship
. Management
Accounting sales

RESTful AP

alogical»

L) Customer
) Relationship

Management

wcommunicates with»

\
iI crm-sales

O

This Component diagrams
shows the details of the
interface between two
Logical Components using
Ports and Interfaces.
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Matrices

The Relationship Matrix and Gap Matrix are grids that
allow the relationships between two sets of element to be
visualized in a matrix format with one set of elements on the
horizontal axis and the other on the vertical axis. Markers at
the intersection of a column and a row indicate information
about the relationship between the two elements.

ﬁ Relationship Matrix <
Source: p.lstomer Relationship Management .| Type: | Requirement ~ || Link Type:| Realization
Target: [Customer Relationship Management | . | Type: |Component - | Direction: | Target -> Source
Target |+
-
[=]
m
@
=
= |
S | o
E|E
® | E
==
+ | Source 2|
REQ153 - The solution must allow customers te securely manage their own contact information = | |
REQ154 - Customers must be able to use the solution without the need for training or help = =
REQ157 - All user interfaces in the solution must be web based and not require additional browser plugins. G
REQ158 - The solution must allow users to create ad-hoc reports with out the need for scripting. e
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Developing an Enterprise Architecture

The development of an Enterprise Architecture is a complex
and time consuming endeavor involving a multi-disciplined
team of architects. Ultimately the architectures must deliver
value to the business and this can only be achieved with the
engagement of the stakeholders. Without a comprehensive
stakeholder engagement and communication plan the
architectures will inevitably fail to deliver the envisioned
business benefit. The Enterprise Architecture should be a
cohesive and well organized product that provides meaning
for all stakeholders even though it comprises a number of
interlocking and quite separately authored architectural
contents. In this way the chief architect needs to act in an
editorial role, ensuring that the Business, Information,
Application, Technology, Security, Geospatial and Social
architectures are merged into a coherent whole. The
Architecture must act as a guide for the implementation
teams, as source material for decision making and as a
description of a system either before or after it is built. The
Architecture Process must be well defined, repeatable and
flexible to deal with the great variety of problems and
opportunities that will be presented to the program.
Fundamental to the execution of the process and the
resulting architectures is the Architecture Team.
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Stakeholder Modeling

Stakeholder Management is critical to successfully initiating
and maintaining an architectural program. Architects will
need to engage with a wide range of stakeholders, from
senior executives through to implementation staff. The
engagements will often require political sensitivity,
diplomacy and flexibility to ensure that the stakeholders'
needs and concerns are dealt with appropriately. Providing
relevant and tailored views of the architectures will be
critical to ensuring that the stakeholders are kept informed
and that they spend the requisite time needed to understand
the impact the architectures will have on their domain.
Having a comprehensive communication plan is also critical
to ensuring that the stakeholders receive the information
they require and that they maintain an interest and have
input into the architectures. Stakeholder analysis should be
undertaken early 1n the set up of an architecture program
and early in the development of an architecture, as an
individual stakeholder's position with respect to a particular
architectural initiative can vary. A matrix can be used to
describe the positions key stakeholders or stakeholder
groups hold with respect to aspects of the architecture
program, such as how supportive they are, or what
commitment they have to the architecture. The matrix can
be updated and monitored over the lifetime of an
architecture and remedial efforts made to manage the
relationships with key stakeholders.
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Training Partner

Enterprise Architect has a wide range of facilities and tools
that can assist with Stakeholder Management. These include
the ability to model the individual and groups of
stakeholders, to classify them in a taxonomy and to show
the extent of their influence using a series of nested
Boundary elements.

There 1s a wide range of lists, diagrams and matrices that
will be relevant to certain stakeholders, including lists
presented in the Specification Manager, Component
diagrams describing Applications, Class diagrams used to
present the Information Architectures, principles and a range
of other ideas. The Calendar and Model Mail are useful
tools for keeping stakeholders informed about things of
interest and important events in the architecture program.
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Stakeholder Onion Diagram

Affected External Stakeholders

Katherine Celta:

Training Partner

Organization or Enterprise

Felicity Newton- Yukiko Miakawati: Chief
Jones: Human Financial Officer

Resources Manager

Affected Organizational Unit

Karl Zimmerton: Paul Magnolia: Test Hamyln Piper: Chief

Development and Manager Financial Officer

Implementation
Manager

Solution Delivery

Andre Douglas: Chief Alessandro Taglia: Toni Rothland: Stock

Technical Officer Customer Experience Control Manager
Manager

@)

Business Analysis tools, nested boundaries in Sparx Sy stems Enterprise Architect

This diagram indicates the level of involvement the stak eholders have with the solution, which stakeholders will
interact directly with the solution or participate in a business process, which are part of the whole organization, and
which are outside the organization.

There is also a wide range of additional tools that assist
when tailoring the information in the repository for
individual or groups of stakeholders.

(c) Sparx Systems 2022 Page 89 of 2309



Modeling Domains

Requirements Modeling

3 February, 2022

Requirements engineering 1s one of the most important
disciplines in the system lifecycle and when done well it
will set the foundation for a successful architecture or
program of work, ultimately ensuring that great value 1s

delivered to the users and other stakeholders.

Stakeholder Requirements

This diagram shows a number ofstakeholders and theirneeds (requirements).
Astereotype has been created forthe stakeholders, that has an alternate image assigned to it.
The requirements are displayed using a rectangular presentation stye, so as to displaythe

stereotype <<stakeholder requirement=> in the diagram .

Operations
Manager

ustakeholder requirement»
REQ118 - The solution must reduce the
need for paper records to be created
and kept.

(D

Customer

Experience
Manager

ustakeholder requirements
REQ119 - The solution must comply
with enterprise customer experience
and useability standards

([

Chief
Financial

.

ustakeholder requirement»
REQ120 - The solution must support
internationalization as prescribed in
the global enterprise policies document

(.

ustakeholder requirement»
REQ121 - The solution must result in
increased revenue in the second year
of operation

(D

Enterprise Architect is a sophisticated and intuitive platform
for developing and managing requirements from modeling
stakeholders and visions, business cases, business drivers
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and capabilities to detailed functional and non-functional
requirements. Requirements can be prioritized, traced and
tracked, and changes can be recorded, baselined, versioned
and audited. Analysts can work together in a collaborative
platform with role based Security, Discussions, Model
Library, Model Mail and a range of other tools to encourage
best practice and productivity.
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Architectures

Architectures are the key organizing mechanism for
architectural content; they are the design or solution
statement to a proposed problem or opportunity, or the
documentation of an existing system. The architectures can
be defined at a number of different levels, including:

. Strategic - Long term in the range of 3 - 5 years
. Tactical - Mid term in the range of 1 - 2 years
. Solution - Short term in the range of 3 - 12 Months

Architectures ‘

O

Strategic Architectures ‘ This Package diagram
shows the three levels of
architecture, from the high-
level Strategic through the
mid-range Tactical

(Seg ment) to the lower-
level Solution (Capability)
architectures.

Provide a high level and often long term view of the entire enterprise and are used by
senior Business and Technical stakeholders to get a single view of the architecture, to
assist with strategic planning.

Tactical Architectures

Provide a mid-range view of the enterprise - often focused on a particular area or
division - deliver the context for operational changes, and equate to the Portfolio or
Program level organization of projects and initiatives.

Solution Architectures

Provide a detailed view of how an enterprise can support a Capability and how the
parts of the architecture can be used to describe baseline and target capabilities and
capability increments. These architectures will typically guide projects that are grouped
within a portfolio.
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They also span a number of disciplines that are all
incorporated into a single cohesive view of the system
design. It 1s not possible for a single person or a single
discipline to understand and to articulate the Architecture at
all levels. So a Business Architect is required to interpret the
Strategic Plan, an Information Architect would categorize
the enterprise's data, an Application Architect would
articulate the interfaces between Components, and a
Technology Architect is required to define the Servers and
Devices that ultimately do the work. Their work results in
four core domain architectures:

. Business Architecture

. Information Architecture
. Application Architecture
. Technology Architecture

Most frameworks describe analogous or similar subsets of
an Enterprise Architecture, as the division 1s based largely
on organizational units performing work in these areas.

Baseline, Transition and Target Architectures can also be
defined.
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Business Architecture

A well articulated Business Architecture is the cornerstone
for a successful outcome of the overall Enterprise
Architecture. It defines the business drivers, the business
strategy, operational models, goals and objectives that the
organization must have to achieve transition in a potentially
competitive and disruptive business environment. Architects
working in the other architecture disciplines must
understand the Business Architecture as the basis for their
own architecture descriptions and as a guide to the business
outcomes that must be achieved.

The Business Architecture will typically consist of a
description of the baseline and target architectures with a
series of transitions defined that can be executed and that
would be described on Roadmap diagrams.

Enterprise Architect has a wide range of features that can be
used to model the Business Architecture and to create
compelling visualizations that will help the executive level
stakeholders and line managers to understand how their
strategies are being addressed by the architectures. When an
architecture program 1s set up or a business architecture 1s
initiated 1t will typically be found that a number of
important architectural materials will be available, such as
mission and vision statements, strategic plans, business
drivers and goals and - more often than not - business
processes and capabilities will be at least started even if not
complete. Enterprise Architect has a convenient facility to
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import the content of spreadsheets and word processor
tables directly into the repository, saving time and effort.
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Information Architecture

Information Architecture is key to the success of an
Enterprise Architecture Program, as information 1s created,
consumed and destroyed by the components that make up
the other architectures. Understanding which business
functions and processes utilize information, which
applications serve as the master record, where information 1s
created and destroyed, and which technology components
store and manipulate the information, is critical to achieving
the business outcomes.

The information architecture will typically consist of a
description of the baseline and target architectures, with a
series of transitions defined that can be executed and that
would be described on Roadmap diagrams.

Enterprise Architect 1s a profoundly useful tool for creating
and maintaining information architectures, with its
sophisticated and extensive support for standards and its
wide range of tools to support information models, from
high level classifications and concepts right down to the
level of schemas and the elements and columns they are
composed of. Tools such as the Schema Composer and the
Database Builder, along with the UML Class diagram and
Glossary, and the Model Transformation facility, will be
invaluable.
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Elements: Transformations:
Element Name Element Type | | Mame Target Package |:|
Account |:| E
Address Cs+
.-ﬁ.l_rth:tlr 1 VEMNet =
Cart ttem 3
=iy PHP
Catalog
Category Enumeration — ooL Application Tier 8
Editorial Review Class EJB Entity
EJB Session
lava )
[T 1winit Ad
Al None Include Child Packages (4] I |[»]

Zenerate Code on result Perform Transformations on result
Intemmediary File joptional for debugging only): [

Write Always Wirite: Now

Do Transform ]

Close

Help

Learn More: Information Architecture
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Application Architecture

The Application Architecture provides an important catalog
of the applications in the enterprise describing the work that
they do to transform, transmit and store information. The
architecture also describes the interfaces that are required or
provided by the applications and the way the applications
interact to carry out the activities described in the business
models such as the Business Process diagrams. The catalog
of applications, interfaces and the diagrams and matrices
that describe their interaction only need to be defined once
at the enterprise level. An application architect will be able
to draw upon this inventory of existing artifacts to create
new architectures, classifying them as part of the baseline
and potentially the future state architecture. Where an
architecture introduces new applications, these can be added
to the description of the target state.

The Application Architecture will typically consist of a
description of the baseline and target architectures with a
series of transitions defined that can be executed and that
would be described on Roadmap diagrams.

Learn More: Application Architecture
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Orchestration

Application Landscape

Orchestration

N Enterprise
Engine

Application

:Application

Data Management

Enterprise Master
Data Management

ETL

Enterprise Data
Warehouse

Business
Intelligence

Analytics

[:j Tools

RESTful API

This Componentdiagrams
shows the details of the
interface between two
Logical Com ponents using
Ports and Interfaces.

-1
Data
Mart
g
2
«logical» g _ _ £ ulogical»
() Accounting System | & ccommunicates with» 9 Customer
~ L
D, ) :!Iatlonshlpt
anagemen
Accounting sales &
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Technology Architecture

The technology architecture underpins the other
architectures, providing a description of the logical, physical
and virtual infrastructure that supports the execution of
application services, which 1n turn support information and

business functions and services.

NYCPROD-WEBS-002: Dell Blade Server

RAM = 2048
Blades=4
Disk Controller = Raid 5

wexecutionEnvironment»
:Red Hat Linux Enterprise

NYCPROD-DBS-007: Dell Blade Server

RAM = 2048 MB
Blades =10
Disk Controller = Raid 5

]

wexecutionEnvi...

:Apache 192.168.0.2 / ea 216.239.45.95 /ea

wexecutionEnvi...
:Glassfish

O

This Deployment Diagram shows how
environments can be described using building
block s from a Technical Reference Model. The
elements on this diagram are instances and in the
case of servers are named. A Porthas been used
to describe the Ethemet connection between the
two servers.
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wexecutionEnvironment»
Release 7.1: Red Hat Linux Enterprise

[ ]

wexecutionEnvironme...
:Oracle
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The Business Model

Create Powerful and Expressive Diagrams of an
Organization from Strategy to Implementation

Change is a constant in business - change in market
opportunities, change in source materials, change in
customer audience, change in environment - all leading to
change in business processes. Re-engineering business
processes 1s a strategic part of any business. The basic
requirement that enterprise-class business process
engineering principles are hard-wired into operations 1s
applied across the spectrum of different business sectors. In
fulfilling this fundamental governance requirement,
Enterprise Architect and a number of standards, including
the Business Process Model and Notation (BPMN), are
essential tools.

Enterprise Architect includes a wide range of modeling
tools, diagram types, Patterns, Technologies and capabilities
to support modeling a wide range of business-focused and
analytic domains. From strategic models that support
capturing information and goals pertaining to the overall
functioning of a large enterprise, to simple Mind Maps,
process modeling, Requirement Management, BPMN
models and more, Enterprise Architect is the i1deal platform
for building and sharing business-based models that can
tightly integrate into an overall enterprise or system-level
architecture.

In addition to the extensive range of template-driven reports
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available, Enterprise Architect includes comprehensive
support for building management-level charts and
dashboards that integrate tightly with model content. Series
Charts, Pie Charts, Heat Maps and others make it possible to
build a high level summary of the state of the current model
(and of other models using custom connections).

Business Modeling Overview

This table 1dentifies some of the material to be discussed in
the Business Engineering section. Note that many of the
capabilities listed here are equally applicable to Systems-,
Software- and Enterprise-level modeling and design.

Note that some features are edition dependent - see the
Sparx Systems web site for details on which edition
supports which features.

Feature Description
Strategic A range of strategy-based model types,
Models including Strategy Maps, Value Chain,

Balanced Scorecard, Dataflow and Org
Chart. Essential modeling for
management and for expressing overall
business or enterprise level goals and
strategy.

Charts and Material supporting the building of
Dashboards dashboards and the specification of
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Charts based on model content. Charts
provide a real-time view of the health and
status of a model, and allow for hot-spots
and problem areas to be detected early
and dealt with accordingly. A number of
types of Chart are available, including Pie
Charts, Series Charts, Bar Charts and

Heat Maps.
Analysis This section identifies a number of
Models analytic diagram types that have an

affinity for business engineering and
analysis. Mind Mapping, Process
diagrams and custom stereotypes
targeting business scenarios and terms are
some of the features discussed.

Requirements Coverage of managing Requirements in
Enterprise Architect for the business user.
A shortened version of the book length
"Requirements Engineering" topic also
available from Sparx Systems. Covers
creating, tracing, managing and generally
dealing with all kinds of requirements.

Decision Information about building Decision
Models Tables as per the OMG Decision

Modeling and Notation (DMN) standard.
Shows how to build a Decision Table and
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how to display that table on a diagram.

An advanced mechanism for creating and
working with Business Rules in a manner
similar to the Decision Tables specified
earlier but with some additional
functionality that allows for the
translation of those rules into activity
charts and into code.

Enterprise Architect has very detailed and
comprehensive support for the Business
Process Model and Notation (BPMN)
specification. BPMN is a popular
business and process modeling notation
that targets unambiguously defining
business (and other) processes in a visual
manner with downstream capabilities for
simulation, model exchange and code
generation.

BPSim provides the Business Modeler
with a mechanism for defining additional
characteristics and parameters for a
BPMN model that allows the BPMN
model to be simulated with different 'real
world' scenarios. Performance data such
as time, efficiency, throughput, resources
used, resources idle and so on, can be
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captured and reported from a suitable
BPSim engine.

Sparx Systems provide a BPSim-capable
Simulator - the BPSim Execution Engine
- which integrates with the BPSim and
BPMN models defined in Enterprise
Architect, providing the capability to run
and store the results from multiple
Simulations and to perform convenient
comparisons across each configuration's
result set. The Sparx Systems BPSim
Execution Engine is a pre-requisite for
accessing and using the built-in BPSim
configuration facilities.

BPEL Support for modeling and working with
the BPEL (Business Process Execution
Language), a subset of BPMN that
supports export in the BPEL execution
language format.

Business Stereotypes and modeling conventions

Modeling from the UML business modeling

Notation extensions defined in earlier versions of
the UML.

Eriksson-Pen = Support for the Business Process Model
ker Notation = and Notation (BPMN), defined by
Eriksson and Penker. A useful and
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straightforward process mapping that
quickly builds maps of processes, inputs,
outputs and goals that constitute a
business or enterprise level process.

Case Within Enterprise Architect, the Case
Management = Management Model & Notation helps
Model & you to create CMMN models for
Notation representing actions taken regarding a
(CMMN) subject in a particular situation to achieve

a desired outcome.
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Business Models

Visualize a Wide Range of Business Concepts,
Knowledge and Risks in a Unified Model

Business analysis, through the efforts of a number of
international organizations, has become a rigorous and
regulated discipline. The Business Analyst 1s expected to
discover, analyze and synthesize large volumes of
information and be able to present it clearly and
meaningfully to heterogeneous audiences. The Business
Analyst typically creates models of requirements, policies,
business rules, business processes and information. All of
these concepts can be created easily in a single repository
and integrated, allowing the analyst to spend their time on
analysis instead of copying content between tools. At any
stage during the analysis, high quality documentation
tailored to a specific audience and spanning all the content
can be created in a wide range of formats.

Business Model Diagram Types

Diagram Description
Type

Requirements = Create, model and manage requirements
directly in line with your other project
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Models

Mind
Mapping
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tasks. Trace from high level requirements
to deployment artifacts.

Describe the functional requirements of
the system, the manner in which outside
things (Actors) interact at the system
boundary, and the response of the system.

Capture the behavior and the information
flows within an organization or system.

Define decisions with models and tables
using the decision trees or decision
tables.

Capture high level ideas and concepts and
trace them with down stream actions.

Identify and store business rules within
your model while integrating them with
downstream processes.

Generate Business Process Execution
Language (BPEL) from processes
described using BPMN.
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SPEM A process engineering meta-model as
' well as conceptual framework, which
provides the necessary concepts for
modeling, documenting, presenting,
managing, interchanging and enacting
development methods and processes.

ArchiMate @ Define your business capability with
| ArchiMate, an open-standard Enterprise
Architecture language.

Eriksson-Pen = A framework for UML business
ker processing model extensions.
Extensions
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Business Modeling/Interaction

Business Modeling diagrams and Business Interaction
diagrams enable you to model both the structure and
behavior of a business system. Business Modeling diagrams
are based on a Class (UML Structural) diagram, whilst
Business Interaction diagrams are based on a Sequence
(UML Behavioral) diagram. Both diagram types have the
same default Toolbox, which consists of a Business
Modeling element page. The available elements include
stereotyped Objects, and a stereotyped Actor (Business
Actor), Use Case (Business Use Case) and Collaboration
(Business Use Case Realization).

Example Diagram

Example Business Modeling Diagram
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Example Business Modeling Diagram

This diagram shows the appearance of the elements dragged
from the 'Business Modeling' pages of the Diagram Toolbox
and dropped onto a Business Modeling diagram.

-
-

-\

ffbu5|n255 use-case | 1,‘
realization
business use case /
/ business actor

internal workar business boundary business entity business control

D D @

case worker business worker

This diagram shows the appearance of the elements dragged
from the 'Business Modeling' pages of the Diagram Toolbox
and dropped onto a Business Interaction diagram.
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Risk Taxonomy

The UML Profile for Risk Taxonomy supports the Open
Group Standard for Risk Taxonomy (OR-T), Version 2.0,
which provides support for modeling risk scenarios and
analyzing the risk conditions.

Risk Taxonomy Toolbox
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Elements
Icon Description
Asset Loss Defines the loss on an asset to the
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organization (in terms of the assets's
value/liability and volume).

Tagged Values

Liability/Value
Volume

Cost — The intrinsic value of the asset
Criticality — Very High (VH), High
(H), Moderate (M), Low (L), Very
Low (VL)

LossFactor

LossForm — Productivity, Response,
Replacements, Fines and Judgements,
Competitive Advantage, Reputation
LossType — Primary, Secondary
Sensitivity

Embarrassment/ Reputation - The
information provides evidence of
incompetent, criminal, or unethical
management; note that this refers to
reputation damage resulting from the
nature of the information itself, as
opposed to reputation damage that
might result when a loss event takes
place

Competitive Advantage - The
information provides competitive
advantage (such as key strategies or
trade secrets); of the sensitivity
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categories, this is the only one where
the sensitivity represents value - in all
other cases, sensitivity represents
liability

. Legal Regulatory - The organization is
bound by law to protect the information

. General - Disclosure of the information
results in some form of loss

Captures assumptions made in risk
analysis.

Tagged Values
. Rationale

The probable frequency, within a given
timeframe, with which a threat agent will
come into contact with an asset.

Tagged Values

. ConfidenceLevel - Commonly
expressed as a percentage

. MaximumLikelyValue

. MinimumLikelyValue

. Type —

. Random - The threat agent 'stumbles

upon' the asset during the course of
unfocused or undirected activity

. Regular - Contact occurs because of the
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regular actions of the threat agent

. Intentional - The threat agent seeks out
specific targets

External Loss = Captures external loss factors.
Tagged Values

. Factors — Event Detection, Legal and
Regulatory, Competitors, Media, Other
Stakeholders

. Cost

. Criticality — Very High (VH), High
(H), Moderate (M), Low (L), Very
Low (VL)

. LossFactor

. LossForm — Productivity, Response,
Replacements, Fines and Judgements,
Competitive Advantage, Reputation

. LossType — Primary, Secondary

. Sensitivity —

. Embarrassment/ Reputation - The
information provides evidence of
incompetent, criminal, or unethical
management; note that this refers to
reputation damage resulting from the
nature of the information itself, as
opposed to reputation damage that can
result when a loss event takes place

. Competitive Advantage - The
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information provides competitive
advantage (such as key strategies or
trade secrets); of the sensitivity
categories, this 1s the only one where
the sensitivity represents value - in all
other cases, sensitivity represents
liability

. Legal Regulatory - The organization is
bound by law to protect the information

. General - Disclosure of the information
results in some form of loss

Captures loss that a threat can result in.

Tagged Values

. Cost

. Criticality — Very High (VH), High
(H), Moderate (M), Low (L), Very
Low (VL)

. LossFactor

. LossForm — Productivity, Response,
Replacements, Fines and Judgements,
Competitive Advantage, Reputation

. LossType — Primary, Secondary

. Sensitivity

. Embarrassment/ Reputation - The
information provides evidence of

incompetent, criminal, or unethical
management; note that this refers to
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reputation damage resulting from the
nature of the information itself, as
opposed to reputation damage that
might result when a loss event takes
place

. Competitive Advantage - The
information provides competitive
advantage (such as key strategies or
trade secrets); of the sensitivity
categories, this is the only one where
the sensitivity represents value - in all
other cases sensitivity represents
liability

. Legal Regulatory - The organization is
bound by law to protect the information

. General - Disclosure of the information
results in some form of loss

The probable frequency, within a given
timeframe, that a threat agent will inflict
harm upon an asset.

Tagged Values
. LossType

. ProbableFrequency - Probability is
always 1is based on a timeframe (event
X 1s 10% likely to occur over the next
Y)

. Rating - Very High (VH), High (H),
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Moderate (M), Low (L), Very Low
(VL)
. TimePeriod

The probable magnitude of loss resulting
from a loss event.

Tagged Values

. LossType

. Rating - Severe (SV), High (H),
Significant (Sg), Moderate (M), Low
(L), VeryLow (VL)

Captures the loss to the organization.
Tagged Values

. Factors — Timing, DueDiligence,
Response, Detection

. Cost — The intrinsic value of the asset

. Criticality — Very High (VH), High
(H), Moderate (M), Low (L), Very
Low (VL)

. LossFactor
. LossForm

. Productivity - The reduction in an
organization’s ability to generate its
primary value proposition

. Response - Expenses associated with
managing a loss event (such as internal
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or external person-hours, logistical
expenses, legal defense and public
relations expenses)

Replacement - The capital expense
associated with replacing lost or
damaged assets

Fines and Judgements - Legal or
regulatory actions levied against an
organization

Competitive Advantage - Losses
associated with diminished competitive
position

Reputation - Losses associated with an
external stakeholder’s perception that
an organization’s value proposition is
diminished

LossType — Primary, Secondary
Sensitivity

Embarrassment/ Reputation - The
information provides evidence of
incompetent, criminal, or unethical
management; note that this refers to
reputation damage resulting from the
nature of the information itself, as
opposed to reputation damage that
might result when a loss event takes
place

Competitive Advantage - The
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information provides competitive
advantage (such as key strategies or
trade secrets); of the sensitivity
categories, this 1s the only one where
the sensitivity represents value - in all
other cases, sensitivity represents
liability

. Legal Regulatory - The organization is
bound by law to protect the information

. General - Disclosure of the information
results in some form of loss

Probability of = The probability that a threat agent will act
Action against an asset once contact occurs.

Tagged Values

. ConfidenceLevel - Commonly
expressed as a percentage

. LevelOfEffort - Very High (VH), High
(H), Moderate (M), Low (L), Very
Low (VL)

. MaximumLikelyValue - T he threat

agent’s maximum value proposition
from performing the act

. MinimumLikelyValue - The threat
agent’s minimum value proposition
from performing the act

. MostLikelyValue - The threat agent’s
perceived value proposition from
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performing the act

. RiskOfDetection/Capture - Very High

(VH), High (H), Moderate (M), Low
(L), Very Low (VL)

The strength of a control as compared to
a baseline measure of force.

Tagged Values
. ConfidencelLevel - Commonly

expressed as a percentage

. LevelOfEffort - Very High (VH), High

(H), Moderate (M), Low (L), Very
Low (VL)

. MaximumLikelyValue

. MinimumLikelyValue

. MostLikelyValue

. Rating - Very High (VH), High (H),

Moderate (M), Low (L), Very Low
(VL)

Defines the environment or situation that
involves risk.

Defines an estimate of the probable
frequency and magnitude of future loss

Tagged Values
. Rating - Very High (VH), High (H),

Moderate (M), Low (L), Very Low
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The decision to mitigate the risk.

Defines the harm to an asset that a risk
poses.

For electronic data storage and flow, also
consider the Cybersecurity elements in
Threat modeling.

Tagged Values

. ThreatScenario — Malicious, Error,

Failure, Natural

. ThreatType — External, Internal

The source that could inflict harm upon
an asset.

Tagged Values

AccessMethod
DesiredVisibility
Motive

Objective
PersonalRiskTolerance
Resources

SkillRating
Sponsorship

Page 125 of 2309



Modeling Domains 3 February, 2022

. ThreatType — External, Internal

Threat The probable level of force that a threat
Capability agent 1s capable of applying against an
asset.
Tagged Values

. ConfidenceLevel - Commonly
expressed as a percentage

. MaximumLikelyValue - The maximum
level of skills an attacker might have

. MinimumLikelyValue - The minimum
level of skills that an attacker might
have

. MostLikelyValue - The skill level of
the most likely attacker

. Rating - Very High (VH), High (H),
Moderate (M), Low (L), Very Low
(VL)

Threat People associated with the conditions
Community | surrounding the asset at risk.

Tagged Values
. ThreatType — External, Internal

Threat Event = The probable frequency, within a given
Frequency timeframe, at which a threat agent will
act against an asset.

Tagged Values
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. Rating - Very High (VH), High (H),
Moderate (M), Low (L), Very Low

(VL)
Threat The action associated with managing a
Response loss event.

Consider also Threat mitigation as
through the Threat Modeling facility for
Cybersecurity.

Tagged Values
. ResponsePercentage
. ResponseType —

. Containment - An organization’s
ability to limit the breadth and depth of
an ecvent

. Remediation - An organization’s ability
to remove the threat agent

. Recovery - The ability to bring things
back to normal

Vulnerability = The probability that a threat event will
become a loss event.

Tagged Values

. Rating - Very High (VH), High (H),
Moderate (M), Low (L), Very Low
(VL)
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Relationships
Icon Description
Affect Represents an impact that a threat has on

Deny Access

Destruction

Disclose

Loss Flow

Misuse

Modify

Unauthorized
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an assect.

Represents a relationship type of a threat
to an asset.

Represents loss on an asset, such as
destruction or theft of a non-data asset.

Represents an agent illicitly disclosing
sensitive information.

Represents mapping between losses.

Represents unauthorized use of assets
(such as 1dentity theft, or setting up an
illegal distribution service on a
compromised server).

Represents unauthorized changes to am
asset.

Represents a simple unauthorized access

Page 128 of 2309



Modeling Domains 3 February, 2022

Access relationship on an asset.
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Strategic Models

Enterprise Architect contains a number of diagram types
that are specifically aligned with creating high quality
strategic business models. Strategic models are typically
defined by executives, modelers and managers responsible
for defining strategic direction and both short and long term
goals.

Advantages of Strategic Models

Defining and visualizing strategy as a series of
diagrams/models within an Enterprise Architect repository
has numerous advantages over defining that strategy in
some other format. First and foremost, by modeling strategy
within a repository, you immediately link the strategic
direction and executive thinking to the processes,
architectures, software and capabilities that are modeled
within that same repository. This 1s a highly effective means
of ensuring that strategic direction 1s correctly implemented
and tied to the fundamental infrastructure and direction of
an enterprise.

With strategic direction, goals, decisions and other critical
business information defined up front and always accessible
to designers, modelers, managers and others working on
implementing a strategy, it is significantly more likely that
the preferred strategic direction will be adhered to and less
likely that simple errors and misunderstandings will occur.
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As the solution implementation takes shape, with full
traceability available as models are constructed, it 1s
possible to trace physical and logical solutions right back
through requirements and Use Cases to the actual strategic
goals that require that solution to exist. Aligning business
needs with infrastructure and capabilities is now much
casier and less error prone.

This section will discuss the principal strategic modeling
types. Note that there are also significant other model types
that can be used to convincingly portray strategy, for
example Mind Mapping.

Financial Perspective Productivity Strategy Growth Strategy
Long-Term Shareholder Value
mprove Cost Structure | | Increase Asset Utilization Expand Revenue Opportunities Enhance Customer Value
Customer Perspective
Customer Value Proposition
Price Quality Availability Selection Functionality Service Partnership Brand
Pmd /S envice ons hip mage
al Persp:
Operations Management Processes Customer Management Processes nnovation Pros Regulatory and Social Processes
Distribution Acquisition Design/Develop Cnmmuni'y
Prodi Gi h Launch Emp\ ym
Risk R Opportunity ID Environment
Supply Selection R&D Portfol Safety and Health
Learnin, g and Growth PETEPEET\V* ‘ ‘ ‘
Human Capital
formation Capital
Organl Capital
Culture Leadership Alignment Teamworl k
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Value Chains

Present and Identify Customer and Shareholder Value
in Compelling Diagrams

A Value Chain (Porter, 1985) examines the performance
and cost of each value-creation activity within an
organization. It is a tool that can be used for strategic
planning purposes, to identify parts of an organization that
provide the best value for customers and shareholders. A
Value Chain is often used in conjunction with financial
reporting to control cost drivers and identify areas that need
improvement.

If a company can derive greater value from one of the
activities in the Value Chain, they will be able to beat the
competition, creating greater value for the shareholder and
customer. For example: A business might have access to
cheaper raw materials (Inbound Logistics), use a more
efficient manufacturing process (Operations) or reduce
transport and storage costs (Outbound Logistics). These
primary activities are in turn supported by a number of
secondary activities such as HR Management and
Technology. A business is able to gain a competitive
advantage by analyzing each activity in the chain,
benchmarking the activity against the competition,
improving processes, providing better differentiation and
reducing costs.

Enterprise Architect is able to link each activity in the Value
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Chain to support documentation, including budgets and
benchmark results. The ability to link to competitors'
websites and web based market information extends the
power of the Value Chain beyond a traditional text based
model.

Creating a Value Chain

. Create a new Package called "Value Chain'

. Create a new Value Chain diagram called 'Our Company'
and click on the OK button

. Select the 'Value Chain' Pattern from the Toolbox and
place it on the Diagram View

Firm Infrastructure The Value Chaln
Porter 1985

Legend

[:] Gross Sales

D Support Activities
rimary Activiti

Primary Activities

. The Gross Sales element acts as a frame for the Primary
Activity and Support Activity elements

. The default Value Chain can be customized to reflect how
your company operates

. You can easily modify the color of each activity using the
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'Layout' ribbon, 'Style' panel
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Strategy Maps

Plan and Communicate Corporate Strategy from
Different Perspectives

The Strategy Map extends the Balanced Scorecard approach
in order to clarify corporate strategy, using four perspectives
and their 'Cause & Effect' relationship. The four
perspectives are:

. Financial

. Customer

. Internal Business Process
. Learning and Growth

Strategy Maps are typically used for planning and
communicating the overall strategy of a given organization,
in order to create sustained value for customers and
shareholders in the form of a 'Cause & Effect' chain.
Strategy Maps provide a greater emphasis on measuring and
managing the value created by enhancing an organization's
intangible assets. Balanced Scorecards and Strategy Maps
were both developed by Kaplan and Norton in 1996
(Strategy and Leadership, Kaplan and Norton 2004).

Intangible assets are items of value that can not necessarily
be seen or touched. Examples of intangible assets include
your brand, intellectual property, reputation, good will,
patents, creativity and staff morale. A large percentage of an
organization's shareholder and customer value is associated
with intangible assets, yet traditional financial management
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systems fail to track, measure or evaluate them. As a result
it 1s important that tools such as a Balanced Scorecard and
Strategy Map are used to develop a more balanced approach
to Strategic Planning. The ability to see 'Cause & Effect'
relationships helps an organization understand the chain of
events that sees intangible assets transformed into real
value.

Strategy Map Patterns

Enterprise Architect provides three basic Patterns that can
be used to create a Strategy Map. The first Pattern 1s very
basic and provides the greatest flexibility with respect to the
layout of your Strategy Map. The Toolbox provides a
number of tools such as a Mission and an Intangible Asset.
The second and third Patterns provide a more
comprehensive overview, with far more internal processing
and Intangible Assets.

Strategic objectives are represented as an oval.
1. Create a new Package called 'Strategy Map'
2. Create a new Strategy Map diagram called 'Our Strategy'

3. Select the Pattern entitled 'Strategy Map 2' and place it
onto the Diagram View

4. This diagram will display all four perspectives and
include a detailed breakdown of each

5. Examine the two additional Patterns in order to see the
layout of each alternative Strategy Map example
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Example Strategy Map (Style 1)

Financia | Perspective

Customer Perspective

Internal Perspective

Learning and Growth Perspective

Example Strategy Map (Style 2)
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Financial Perspective

Financial Results

Customer Perspective

/

Performance and

Time Quali Price or rate
v Service
Internal Perspective
Operations Customer Innovation Regulatory and
management management processes social processes
processes processes

\

Learning and Growth Perspective

\

Human Capital

A

Information Capital

A

Organization Capital

Example Strategy Map (Style 3)
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Financial Perspective

Improve Cost Structure

Productivity Strategy

Long-Term Shareholder Value

A

Increase Asset Utilization

.

\

AN

Expand Revenue Opportunities

/4

Growth Strategy

Enhance Customer Value

Pl

Customer Perspective

Price Quality

Customer Value Proposition

Availability Selection

Product/Service
Attributes

Functionality Service

Partnership Brand

Relationship Image

Internal Perspective

Operations Management Processes.

Distribution
Production
Risk

Supply

/

Customer Management Processes

Acquisition
Growth
Retention
Selection

Innovation Processes

Design/Develop
Launch
Opportunity ID
R&D Portfolio

Regulatory and Social Processes

Community
Employment
Environment
Safety and Health

Learning and Growth Perspectivi

Culture

Human Capital

Information Capital

Organization Capital

Leadership

Alignment

Teamwork
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Balanced Scorecard

Identify and Improve strategic management
performance metrics

Traditional performance management tools only focus on
financial outcomes and often fail to consider other important
factors such as loyal customers or skilled staff. A more
balanced approach 1s to consider non-financial performance
measures in relation to Company Strategy. For example,
customers might be prepared to pay more for goods and
services produced from an environmentally friendly
company. A Balanced Scorecard (Strategy and Leadership,
Kaplan and Norton, 2004) gives equal weight to four
different perspectives. In a single diagram you can record
key financial and non-financial goals, with links to
meaningful benchmarks and performance measures. The
Scorecard acts as a communication and measurement tool to
address strategic planning.

Balanced scorecard - the four perspectives:
. Financial

. Customer

. Internal Business Process

. Learning and Growth

Each perspective must consider these items:

. Strategic Objectives (growth, profitability, customer
satisfaction, process excellence)

. Measures (revenue growth, return on equity, number of
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complaints, yield)

. Targets
. Initiatives
For example:

Financial Perspective

How should we appear to our shareholders?

- Broadening Revenue Base
- Improving Operating Efficiency
- Reducing Reliance on Domestic Customers

Business Process Perspective

What Business Processes must we excel at?

- Working through the Internet Channel
- Reducing Processing Time

- Broadening Product Offering

- Understanding Customer Segments

VISION
— &
STRATEGY

Customer Perspective

How should we appear to our Customers?

- Good Product Range

- Service Excellence

- Innovative and Reliable

- Trusted Business Partner

Learning & Growth Perspective

How can we maintain our ability to change and
improve?

- Increase Employee Job Satisfaction
- Increase Employee Productivity

(@

- Hire Internet Aware Technical Staff
- Hire multi-Channel Sales Executives

The Balanced Scorecard diagram is one of the
Strategic Diagrams used by managers and
others to manage activities performed by the
staff under their control.
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Create a Balanced Scorecard Diagram

A Balanced Scorecard diagram is very easy to create and
edit. You simply use the Balanced Scorecard pattern in the
Toolbox, and them type 1n text as notes within the
Perspective elements or as separate Notes or Text elements,
as described in these steps:

1. Create a new Package called 'Balanced Scorecard'.

2. Right-click on the 'Balanced Scorecard' Package and
select 'Add Diagram'.

3. Create a new Balanced Scorecard diagram: enter the
name - such as 'Four Perspectives' - then click on the
'Hamburger' icon, select 'Strategy > Strategy > Strategic
Modeling > Balanced Scorecard', and click on the OK
button.

4. In the Toolbox, expand the 'Patterns' section and drag the
'Balanced Scorecard' Pattern onto the Diagram View. The
'Add Pattern Balanced Scorecards :: Balanced Scorecard
to Diagram' dialog displays.
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"'- Add Pattern Balanced Scorecards:Balanced Scorecard to Diagram

Pattern Balanced Scorecards:Balanced Scorecard (Ver: 1.0)

Pattern Elements:

Name

Text

Business Process ...
Financial Perspec...
Customer Perspec...

Learning & Growt...

Type
Class
Class
Class
Class

Text

Action
Create
Create
Create
Create

Create

+| Use Auto Names Element Notes:
Default
Business Process Perspective
Financial Perspective
Customer Perspective
Learning & Growth Perspective
Text

Import as Package Fragment

Cancel

Help

5. Click on the OK button; a confirmatory prompt displays.
Click on the Yes button to generate the diagram shown

here.
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Financial Perspective

ncreased turnover

Business Process Perspective Customer Perspective

Order stock online Excellent customer service

Simplify roster management | Friendly staff
staff management - online . Customer loyalty scheme
Record time sheets - online Good Service Premium food and drinks

Customer loyalty scheme . Happy Customers - I

Elicit customer feedback

Online Strategy

\

(Responsible serving of alcohol)
ide access to wage information

6. Click on each Perspective element in turn and, in the
Notes window, type in the text to describe the points
relevant to that Perspective. If you prefer you can also:

. Drag a Note element or a Text element onto the diagram
and type either more extensive points or more general
annotations on the diagram; you can leave the Note or
Text elements free standing, or link them to the relevant
Perspective using a Notelink connector

. Create a Linked Document on the appropriate element and
add text and graphics to that document

The diagram you have created using this procedure
illustrates how the company vision and strategy 1s directly
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tied to each of the four perspectives. Resource allocation is
based on results and strategy rather than a set of arbitrary
financial numbers from the previous financial year. The
Balanced Scorecard approach helps to ensure that business
activity 1s engineered to adhere to company values and meet
targets. Enterprise Architect allows each perspective to be
linked to supporting documentation, model information and
rigorous benchmarks that verify whether strategic initiatives
have been undertaken and associated targets met.
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Organizational Chart

Define an Organization Structure Including Roles and
Responsibilities

An Organizational Chart (Org Chart) is a graphical
representation of the structure of an organization, describing
the roles and responsibilities of each staff member.
Enterprise Architect provides an Org Chart Pattern to speed
up the creation of Organizational Charts.

When modeling the structure of an organization it is quite
common to use an Organizational Chart to describe the
structure in terms of relationships between personnel or
departments. Each rectangle represents a person, position or
department, while each connector represents a hierarchical
relationship or command structure. Enterprise Architect can
store notes and Linked Document for each position to
provide more detail than a traditional Org Chart.

Creating an Organizational Chart

This example illustrates how easy it is to modify the basic
Pattern to suit your individual needs.

Create a new Package called 'The Org Chart'. Right-click on
the Package and then select 'Add Diagram'. Create a new

Organizational Chart called 'Company Structure' and click
on the OK button.
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From the Toolbox, select the 'Org Chart' Pattern and drag it
onto the diagram. Modify the Pattern elements by selecting
the ellipsis button next to each role.

ft;}‘i Add Pattern Org Charts::Org Chart to Diagram

Pattem Org Charts::Org Chart (Ver: 1.0)

Pattem Elements:

Mame

Executive Manage...

Finance

Portfolio Manage...
Production & Lag...
Research & Devel...

Sales

Head of 5ales, Eu...
Head of Sales, No...

Type
Class
Class
Class
Class
Class
Class
Class

Class

Action
Create
Create
Create
Create
Create
Create
Create

Create

=N -

Preview...

| Use Auto Names  Blement Motes:

Default

Executive Management
Finance

Portfolio Management
Production & Logistics
Research & Development
Sales

Head of Sales, Europe

Head of Sales, North America

r'e

Help

Create these roles 1n order:

Marketing Manager

Sales Manager
Accounting

Chief Financial Officer
Head of Logistics

Research and Development

Chief Technical Officer
Chief Operations Officer
Chief Executive Office
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Move the Sales Manager role so that they can report directly
to the CEO.

Delete the connector to the Sales Manager role. Move this
role next to the Chief Operations Officer. Select the 'Reports
to (Vertical Tree)' connector from the Toolbox and link
Sales Manager to the Chief Executive Officer.

Select the Chief Executive Officer and change the Line and
Fill Color to 'Rose' using the 'Layout' ribbon, 'Style' panel.

Organizational Chart - Completed Example

Each Role in this diagram can be linked to a position
description, web page or personal CV via the element's
'Properties' dialog or using a Linked Document. Enterprise
Architect can also generate RTF and HTML documentation
in order to publish the Organizational Chart for distribution
to staff.
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Chief Executive Officer

Sales Manager

Chief Operations
Officer

Chief Technical Officer

Chief Financial Officer

Head of Logistics

Research and
Development

Accounting

Marketing Manager
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Mind Mapping

Record, Structure and Visualize Ideas during Meetings
and Workshops

Mind Mapping diagrams offer a flexible, visual notation to
convey complex information. Typically they are used for
studying, collaborative discussions, problem solving,
brainstorming, presenting complex ideas and decision
making. Using this non-linear approach allows the
information to be interpreted in many ways, producing
unique and innovative solutions.

SubTopicl

Create a Mind Mapping Diagram

. Open Enterprise Architect and create a new project file
called 'StrategicModel.eap'; create a Simple View entitled
"The Enterprise', containing a Package called
'MindMapping'

. Right-click on the 'MindMapping' Package and select the
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'Add Diagram' option; create a new Mind Mapping
diagram called 'Brainstorm'

Mew Diagram
Package | View

Diagram :  View
Type

Select From:
UML Structural

[& umL Behavioral
Ex'tended

Estrategic Modeling

H Mind Mapping

=]

Diagram Types:
= MindMapping Diagram

& mind map is a diagram used to represent words, ideas, tasks or

other items linked to and arranged radially around a central key word
or idea.

. Start with the central theme: Open the Diagram
Toolbox and place a Central Topic called 'Benefits of
Mind Mapping' in the middle of the Diagram View

LI AN

Benefits of Mind

Mapping

il

Zi

20—

. Create associated topics: Use the Quick Linker arrow to
create three Main Topics called 'Problem Solving',
'Memory Recall' and 'Decision Making'; alternatively you
can use the Relationship connector in the Toolbox to link
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to related topics

Select 'Memory Recall' and use the Quick Linker to create
three associated Topics called 'Association’, 'Visual
Memory' and 'The Brain'

Select 'The Brain' Topic and use the Quick Linker to
create four Sub-Topics called 'Emotion', 'Language’,
'Imagination’, and 'Visual Processing'; your diagram
should now contain 11 related topics

Create links to on-line resources and important
metadata: Access the 'Properties' dialog for the 'Benefits
of Mind Mapping' Central Topic, select the 'Files' tab and
enter the URL shown in order to access the Enterprise
Architect Help topic Mind Mapping Diagrams; Enterprise
Architect can easily link to any supplementary material,
including local minutes of a meeting, relevant documents,
files and web pages

@ CentralTopic: Benefits of Mind Mapping x

File Path:  http://www spansystems.com/enterprise_architect_user_guide/12.0/domain_based_models./mind_mapping html
Type: Web Address -~

Last Write: Size:

MNotes This website describes how to build Mind Maps in Enterprise Architect.

Launch New Delete
Files

Filename Type
http:/Awww spansystems com/enterprise_architect_user_guide,/12 0/domain_based_models/mind_mapping html Web Address

Make elements stand out by adding color: If you want
to draw attention to a particular topic or concept, use the
'Layout > Style' ribbon options to alter the font color of
the element - for example, change the 'Visual Processing'
Sub-Topic to the color blue; color can be used to structure
information and enhance readability

A B B gl o] 1 D F R Mystyle - B .| B3 5 AR T Ty & - [E X -

Make elements different shapes - If you prefer, make
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further changes to the shape and configuration of the
elements using the Custom Diagram Styles, as described
in the Custom Diagram Styles Help topic

. Layout the diagram: Select the 'Layout > Tools >
Diagram Layout > Open Diagram Layout Tools' option to
alter the appearance of a diagram - these tools provide a
large number of customization options to enhance the
visual layout and presentation of your diagrams; please
note, Mind Mapping diagrams traditionally use curved
lines

Layout Tools O =
spring | = | B

@ Lays out selected elements using a force directed approach.

terations: 100

Scale to prevent overap

. Adjust the height and width of your diagram:
Right-click your Mind Mapping diagram to modify the
layout of the diagram, based on the options 'Align
elements (left, right, top, bottom, centers)', 'Modify size
(auto-size, same height and width)', 'Space evenly (Equal
distance across and down)' and 'Layout selected elements'

Mind Mapping Example Diagram
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Decision Making

Problem Solving

Benefits of Mind Mapping

Visual Memory

Association

Memory Recall

The Brain

Emotion Language Imagination Visual Processing
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Flow Charts

Create and Manage Diagrams of Workflows and
Processes

A Flow Chart is a graphical representation of a sequence of
events, helping decision makers understand the relationship
between their decisions and a given outcome. Flow Charts
use a range of simple geometric shapes to represent a
process, decision, storage or output.

& Begin

= End

[ Process

[ Defined Process
"% Input/Output

a0 Storage

<» Decision

3 OnPage Connector
[] Off Page Connectar
< Display

(Al Report

= Annotation

A Connector

Creating a Flow Chart

Create a flowchart for hiring staff at a Restaurant.

1. Create a new Package called 'Flow Chart'. Add a Flow
Chart diagram from the Strategic Modeling category.

2. Place a 'Begin' and 'End' icon onto the diagram. Name the
two respective items 'Begin Selection Process' and 'End
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HR Process'.

3. Create two different Processes called 'Advertise Position'
and 'Review Written Application'.

4. Create a Decision called 'Met Due Date'. This decision
will be used to determine if a candidate will proceed to
the written application stage.

5. Draw a connector between 'Begin Selection Process' and
'Advertise Position' followed by another connector
between 'Advertise Position' and 'Met Due Date'.

6. Right-click on the Connector located between 'Advertise
Position' and 'Met Due Date' and select the ControlFlow
properties. Name the Connector 'Yes'. By labeling the
Connector with the word 'Yes' we assert that if an
application is received by the due date then it will be
reviewed by staff in the Human Resources department.
Any submissions received after the due date will not be
reviewed by staff.

7. Create a Decision called 'Address Selection Criteria'.
Draw a Connector from 'Review Written Application' to
the Decision 'Address Selection Criteria'.

8. Create a Process called Interview Applicant'. Draw a
Connector from 'Address Selection Criteria' to 'Interview
Applicant' and label the Connector 'Yes' denoting that if
the applicant has addressed the selection criteria then
proceed to 'Interview Applicant'.

9. Create a Decision called 'Appointment Made'. For the
'Yes' response, draw a Connector to 'End HR Process'.

10. For the 'No' response, draw a connector to 'Advertise
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Position'. Note: you could use a Bezier Connector (a
curved line) to improve the diagram layout.

11. Select the entire diagram (Ctrl+A) and select 'Align
Centers | Align Vertically'.
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Begin Selection
Process

Met Due Date

No

Address
Selection
Criteria

Appointment
Made

End HR
Process
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Requirements

Manage All Requirements Types from Elicitation
through to Validation

Requirement Engineering is the discipline of eliciting,
analyzing, specifying and managing requirements. A
requirement is essentially a definition of a property that a
system or process must be able to perform. Enterprise
Architect provides tools and functionality that will assist
with all aspects of Requirement Engineering from elicitation
through to requirements management.

Requirement Engineering 1s performed differently
depending on the development method being used;
traditional processes such as Waterfall will prescribe that the
requirements are elicited and analyzed before development
work 1s started, whereas when iterative and incremental
methods are used, including Agile, the requirements are
incrementally elicited and analyzed.

Requirements also exist at different levels in a process; for
example, there are high level requirements such as
stakeholder needs, and low level requirements that define
how a system component must function. Detailed
requirements can be organized into a hierarchy culminating
in a high-level requirement, so that satisfying each of the
detailed requirements results in meeting the higher-level
requirements and ultimately the top-level requirement. This
hierarchical structure helps manage the complexity of large
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systems, with thousands of requirements and many
processes being developed to implement those requirements.

Enterprise Architect the first UML tool to support
Requirement Engineering, and it continues to be a leader in
this field with a versatile feature set supporting all aspects of
Requirement Engineering, including the text-based
Specification Manager, hierarchical representations,
Requirements diagrams for visualizing, automatic
documentation generation and Requirement Management
features. Requirements can be given a status that can be
conveniently displayed using color codes on a diagram,
helping the Requirement Manager and others to gain a quick
visual overview of the status of the requirements.

Gathering Requirements

Gathering requirements 1s typically the first step in
developing a solution, be it for developing either a system or
a process. Requirements are gathered from all parties
expected to use, maintain or benefit from the solution, and
are organized into groups, functional areas and hierarchies
as necessary. They can be created directly within an
integrated modeling tool such as Enterprise Architect, or if
they have been transcribed into a spreadsheet or a
requirements gathering or management tool, they can be
imported into Enterprise Architect.

The management of requirements 1s one of the more
problematic disciplines in software development, for
reasons such as:
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Diverse group input into the requirements

Organizational boundary divisions

Tool boundary divisions

Volatility of requirements

. Imprecision and ambiguity in natural languages
These can cause issues with:

. Traceability and

. Integration with change and configuration management
systems

Enterprise Architect can reduce or eliminate these problems
in Requirements Management.

Requirement Management and Enterprise
Architect

Enterprise Architect is one of the few UML tools that
integrate Requirement Management with other software
development disciplines in the core product, by defining
requirements within the model. Within Enterprise Architect,
you can:

. Create and view requirements as entities and properties
directly in the model, as simple text descriptions or as
diagrammatic representations of the elements and their
organization

. Collate the requirements in an external CSV file and then

(c) Sparx Systems 2022 Page 163 of 2309



Modeling Domains 3 February, 2022

import them into your model
. Detail Use Cases and scenarios directly in the model

. Enter standard attributes (properties) for each
requirement, such as difficulty, status and type, and define
your own attributes (properties)

. Trace requirements to Use Cases, Business Rules, Test
Cases and analysis artifacts (using, for example, the
Relationship Matrix)

. Trace and view the impact of changes on requirements
(through, for example, the Traceability window) and
review the changes themselves

. Create customer-quality MS Word™ and HTML reports
on requirements

Notes

. All of these features are 1llustrated by examples in the
EAExample.qea or EAExample.eap model, provided as
part of your Enterprise Architect installation in the
Enterprise Architect Program Files directory: ...\Program
Files\Sparx Systems\EA

. If your project team are not using Enterprise Architect to
manage Requirements, they can still access, use and work

with them via the Cloud, from an Open Services for
Lifecycle Collaboration (OSLC) client tool
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Requirements

Enterprise Architect supports requirements definition for
enterprise, business, software, hardware and system
engineering projects, including functional and
non-functional requirements. There are a number of
requirement types built into the core product and new types
can be added to suit any project. The UML does not
formally define a Requirement element, but Enterprise
Architect extends the language to provide an element that
can be added directly into the repository or through the text
based Specification Manager, or created on diagrams. In
Enterprise Architect the requirement is treated as a
first-class modeling element, and is able to participate in
relationships allowing traceability to be established and a
project manager or business analyst can track that a project
1s being designed, built and tested according to the
stakeholders needs and its specifications. Use Cases can also
be defined and a sophisticated editor helps you to define
Scenarios that can be automatically generated to behavior
diagrams, enabling the Requirements Analyst to trace to
individual steps in a scenario. Using Stereotypes user stories
can be modeled, and an Agile Backlog can be defined using
the Feature element; as prioritization occurs these can be
elaborated into well articulated requirements ready for the
development team.

Description
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As an analysis step, often it is desirable to capture simple
system requirements. These are eventually realized by Use
Cases.

In the initial requirement gathering phase, cataloging
requirements can be achieved using the Requirement
extension on a Custom diagram.

Examples

Requirements can be aggregated to create a hierarchy, as
illustrated by this diagram.

MTEF must be more than E

The system must be E{:}
1000 hours

sveilable 24 X 7

avsilabilty must be higher E
than 98%

In the next diagram, a requirement that a user can log into a
website 1s implemented by the Login Use Case, which in
turn 1s implemented by the Business Logic, ASP Pages and
Login Web Page constructions. Using this approach, you
can easily model quite detailed and complex dependencies
and implementation relationships.
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1.01 Log on to the websis E

Notes

. External requirements can be displayed with or without an
identifying 'E' (for External) in the top right corner of the
element; to toggle the display of this letter, select or
deselect the 'Show stereotype icon for requirements'
checkbox on the 'Preferences' dialog, 'Objects' page

. The colors on Requirement elements identify the status of
the requirement; you change the status - and hence color -
on the element 'Properties' dialog, and set the color for
each status on the 'Status Types' dialog

Toolbox icon

Requirement
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Model Requirements

Requirements are fundamental to the success of any project,
regardless of the process being used. Many organizations
have traditionally stored and managed their requirements in
text tools such as spreadsheets and word processors, but
these requirements often remain hidden from the
development process. Using Enterprise Architect’s model
based approach to requirements engineering turns
requirements into first class modeling elements. They can be
displayed on diagrams and related to the stakeholders that
own them, and traces can be created connecting them to
other down-process model elements such as Use Cases and
application Components.

Properties such as status, phase, complexity and difficulty
can be assigned to each requirement, which helps you to
manage them easily.

Features
Feature Detail
Represent In Enterprise Architect, a requirement can

Requirements be modeled as an:

. External Requirement - an expectation
of the system or process, what the
system or process must provide,
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modeled as an element; for example, a
business requirement or a stakeholder
request - Requirements at this level
have their own properties and are
reported on separately in document
reports

. Internal requirement — a requirement of
an existing element, what the element
must do or accomplish, defined as a
property of the element

Requirements Management in Enterprise
Architect 1s primarily concerned with
Requirement elements and the elements
that implement or realize them.

Requirements Requirement elements can be grouped
in the Model = and organized within Requirements
diagrams.

The Requirement elements are connected
to each other by Aggregate relationships
to form a hierarchy:

Change E

Password
Implement User E Abilty to Login @ £
Security e

Manage User E

Accounts

It 1s quite usual to develop a Package of
many hundreds of Requirement elements,
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arranged individually and in hierarchies
of varying complexity. You can select a
Package and use the 'Design > Package >
Manage > Level Numbering' ribbon
option to highlight the order and
arrangement of the Requirements quickly
and easily.

This 1llustration shows a number of
Requirements in a Package, where Level
Numbering makes the order and

arrangement clear:

5 [B] Use Case View
5 O Manage Users

= Manage Users

=) 1: Store User Details

=] 1.1: Secure Access
1.1.1: Mon-storage of custorner credentials
1.1.2; Set User Login
.. 4 1.1.3: Validate User

= 21 User Accounts - additional
.. 4 2.1: Add Users
2.2: Remove User

3: Report on User Account

If elements are added, moved or deleted
from the Package, the numbering
automatically adjusts.

This numbering can also be applied in a
document.

Use Cases Requirements are implemented (realized)
by model elements such as Use Cases,
Classes, Interfaces and Components.
There are many ways to trace either the
Requirement for the feature or service
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modeled by the elements, or the elements
that develop the requirement, most
visibly in Traceability diagrams that
depict the Requirements and the model
clements connected by Realize
relationships. The Realize connector
enables members of the project team to
keep design objectives and development
in tandem, and the development path and
purpose clear.

wrealizess
b e — — Manage Account

The more usual realization relationship is
between a Requirement and a Use Case.
A Requirement can be realized by one or
more Use Cases, and a Use Case can
realize one or more Requirements.

Whilst a Requirement defines a condition
that must be met, the Use Case is the key
to defining and visualizing how that
condition 1s met. A Use Case diagram
depicts the logical grouping of actions,
processes and components to achieve a
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required result, and through the use of
Actor elements also defines the user
and/or system roles participating in the
process.

Each Use Case (as a composite element)
can contain a combination of child
diagrams that define in greater detail how
a particular activity or facility might be
implemented - such diagrams include
Sequence, Communication, Activity,
StateMachine and Business Rule Flow
diagrams. The actual implementation of
cach Use Case 1s realized by Class,
Component and Interface elements
organized in their own diagrams. These
realizations can also be captured and
viewed in Traceability diagrams,
depicting the full development pathway
from initial requirement through to
testing and production.
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Requirements Diagram

A Requirements diagram is a Custom diagram used to
describe a system's requirements or features as a visual
model. Each Requirement is defined as a Requirement
clement (a Custom element of type Requirement). The
actual Requirement, as a text explanation, is the element
name (short) or description (long) in the element properties.

Requirement elements can have relationships with other
elements, such as other Requirements, Use Cases and
Components, to illustrate how a requirement 1s satisfied by
modeling and development. You can track the development
arising from a specification or requirement using the
Traceability window.

Example Diagram

Example Requirements Diagram

Requirements Diagram Elements

You can create Requirements diagram elements by dragging
them onto the diagram from the 'Requirements' pages of the
Diagram Toolbox.

Toolbar Icon | Description
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1 Package

Packages are used to organize your
project contents, but when added onto a
diagram they can be use for structural or
relational depictions.

reatEs A Requirement element captures the
details of a system requirement.

= A Feature is a small, granular function or
characteristic expressed in client-valued
terms as a satisfaction of a requirement.

@ osigg An Object 1s a particular instance of a
Class at run time.

Requirements Diagram Connectors

You can create Requirements diagram connectors by
dragging them onto the diagram from the 'Requirements’
pages of the Diagram Toolbox.

Toolbar Icon | Description

A An Aggregation connector 1s a type of
association that shows that an element
contains or is composed of other
clements.
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7' mnhentance A Generalization 1s used to indicate
inheritance.

#  Associate

An Association implies that two model
elements have a relationship, usually
implemented as an instance variable in
one or both Classes.

A Im plements

A Realizes connector represents that the
source object implements or Realizes its
destination object
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Example Requirements Diagram

These examples illustrate possible structures of a
Requirements diagram. Use Cases and Components in the
system can be linked back to the Requirement elements to
define how a particular system requirement is met.

Example 1

- """, -~ -~~~ - - - - -~ - r-----—--—-_--"-"“"—"“—"=-—"° "~ —"“—"———-—-—-—-- -~ a1
i Security Management | Crrder Mekeup & Management
| |

| S _ ] E
: 1.01 Log on to the website E | 3.01 Add titles to & shopping cart
| |
! |
! |
I | 3.02 Remove titles from a shopping cant E
: 1.02 Register a naw user with E |
| the systam |
| |
| |
: : 3.03 View contents of shopping cart E
| |
e e e |

Book Selection
3.04 Pay for order ondine E

2.01 Browse a catalogue of E
svailable booktitles

3.05 Query the shipping status of an order E

2.02 S=arch for & book by E
title or author

3.06 Cancelan Order E

2.03 Place s request foran E
un-catalogued book

R
|
|
|
|
|
|
|
|
|
|
I
I
I
I
I
I
I
I
I
I
I
I

-

Example 2
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REQO16 -Add E
Uszars

REQDIT - E REQ025 - Store E

W—-— Ramove Usar = User Detsils
REQD11 - E

Manags Ussr

Accounts
\ REQO1E - Report E

on User Account

REQD2S - E
REQ024 - Secur=E Validate Usar

Acosss {:}_._._._-_

Notes

. Change and Defect (Issue) elements resemble
Requirement elements and can be coded and managed in
the same way
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Feature

Featur=1 F

Description

A Feature 1s a small, granular function or characteristic
expressed in client-valued terms as a satisfaction of a
requirement; for example: 'context-sensitive Help', or 'ability
to reverse-engineer VB.Net'.

Features are the primary requirements-gathering artifact of
the Feature-Driven Design (FDD) methodology. They
define the product feature that satisfies what a Requirement
clement has formalized as a contractual, testable, expected
deliverable (for example: requirement - 'every element must
provide context-sensitive Help'; feature - 'every element
provides context-sensitive Help'). One Feature might realize
one or more Requirements, and one Requirement might be
realized by more than one Feature.

Features also have relationships with Use Cases. A Use
Case defines the interaction a user has with the system in
order to satisfy one or more Requirements. The Feature
identifies the facility that provides the means for that
interaction.

Feature elements are non-UML and are not related to the
UML elements of the same name, which are either
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BehavioralFeatures (operations, or methods) or
StructuralFeatures (Ports, Parts and attributes).

Feature elements are available from the 'Requirements' page
of the Toolbox.

Feature elements can be displayed with or without an
identifying 'F' in the top right corner of the element. To
toggle the display of this letter, select or deselect the 'Show
stereotype icon for requirements' checkbox on the
'Preferences' dialog, 'Objects' page.

Toolbox icon

[1 Feature
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Internal Requirements

In Enterprise Architect, internal requirements are
requirements that are specific to one element. For example,
an internal requirement to enable the user to log in to the
system could be defined for the Login Use Case. This 1s a
requirement of the Use Case - an action it is responsible for
carrying out - and it applies only to this Use Case.

Internal requirements form the functional requirements of
the system to be built. The meaning of the requirement can
vary depending on which element is the host; for example, a
business process requirement might mean something
different to a Use Case requirement, which again might
mean something different to a Class requirement.

Internal Requirements are defined on the 'Requirements’
page of the Responsibility window. The significant
parameters (or, in Requirement Management terms,
attributes) are the Type, Status, Difficulty and Priority.
Whilst you can provide a detailed description of the
requirement in the 'Notes' field, there is more scope in the
name ('Requirement' field) to define the nature of the
responsibility. An additional field, 'Stability', indicates the
probability of the requirement changing; high stability
means a low probability of change.

The example Use Case also has connections to two external
Requirement elements, which are system functions that the
Use Case implements either in full or in part. You can
convert an internal requirement into an external
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Requirement element.

You can also create internal requirements for an element
using an instance of the Responsibility window within the
clement 'Properties' dialog. A requirement created in the
window displays in the 'Properties' dialog, and vice versa.
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Make Internal Requirement External

Elements in Enterprise Architect have internal requirements
(what they must do or accomplish). These can overlap or
duplicate more formal requirements that the system in
general must meet, so you might decide to make a single
element's internal requirement into an external Requirement
element (where the requirement can perhaps be
implemented by multiple elements). You can make this
conversion in one operation, using the 'Move External'
function.

Access

On a diagram or in the Browser window, select an element
and:

Ribbon Design > Element > Editors >
Requirements

Keyboard Alt+Enter > Requirements

Shortcuts Shift+Alt+R

Other Double-click on element > Requirements
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Change an element's internal requirement
into an external Requirement element

Ste Action
p

1 . ('Properties' dialog) In the 'Requirements' list,
right-click on the internal requirement to change to
an external requirement OR

. (Responsibility window, 'Requirements' tab) Click
on the drop-down arrow at the end of the
'Requirement' field and, in the list, right-click on
the name of the internal requirement to change to
an external requirement

A short context menu displays.

2 | Click the on 'Move External' option.
The 'Find Package' dialog displays.

3 | Locate and click on the Package to place the new
Requirement element in.

4 | Click on the OK button.

A new Requirement element 1s created in the target
Package, with a Realization connector from the
current element to the Requirement.
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Notes

. When an internal requirement is made into an external
Requirement element, the 'Stability' field and its value for
the internal requirement are translated into the Stability
Tagged Value in the external Requirement
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Create Requirements

Requirement Analysts tend to work in a variety of ways,
some preferring to work with lists of elements as they would
in a spreadsheet, or with textual representations as in a word
processor document, or visually as in a drawing tool.
Enterprise Architect embraces this variation and provides
functionality for Requirement Analysts to work using their
preferred method for creating and editing requirements. This
can be in diagrams, 1in lists such as the Diagram List and
Package List, and in the Specification Manager. The
Specification Manager is a versatile and flexible textual tool
that simulates working in a word processor but that allows
you to edit names, descriptions and properties of a
requirement in a single interface.

Enterprise Architect also assists with creating Requirement
elements by allowing them to be dragged into the model
from external text documents or by importing them from
spreadsheets and other documents, and it can integrate with

large requirements management tools such as IBM Rational
Software Architect (formerly Telelogic) DOORS.

Ways to create Requirement elements

Within Enterprise Architect you can create external
Requirement elements in a number of ways, such as:

. Typing or copy/pasting a text description into the body of
the Specification Manager
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. Dragging a Requirement icon from the Diagram Toolbox
into a specific diagram

. Generating an element within a specific Package in the
Browser window

. Dragging text from a text file onto a diagram, to generate
a requirement based on that text

. Importing requirements from a spreadsheet application
such as Excel, via CSV

. Creating Requirement elements on the Package Browser
or Diagram List for the selected Package or diagram

. Converting an internal element requirement
(responsibility) into an external Requirement element, in a
selected target Package

. Importing requirements from another requirements
management tool, such as IBM Rational Software
Architect (formerly Telelogic) DOORS (in this case via
the Sparx Systems MDG Link For DOORS integration
tool)

All methods that add a Requirement to a diagram or window
also add the Requirement to the diagram's parent Package in
the Browser window.

Create Requirement elements from text

This procedure converts a text section heading into an
element name and the section text into the element's Notes
text. You can use this procedure to generate elements of a
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range of types; however, it 1s particularly useful for
generating Requirements from a requirements specification

document.

Ste Action

P

1 | Open a Requirements diagram 1n the Diagram View.

2 | Open the document file containing the text you want
to generate Requirement elements from (this can be
opened in any common text editing tool).

3 | Highlight the required heading and associated text
and drag them from the text file into the diagram.
The 'Toolbox Shortcut' menu displays.

4 | Navigate through the menus and select the required
element type (in this case, click on Common and
Requirement).

5 | Enterprise Architect creates a (Requirement) element

in the diagram, and displays the 'Properties' dialog
with the section heading in the 'Name' (or
equivalent) field and the text in the 'Notes' field; the
clement is also added to the diagram's parent
Package.

(c) Sparx Systems 2022 Page 189 of 2309



Modeling Domains 3 February, 2022

Notes

. The Requirement element name can be simply descriptive
text, with or without a manually-typed reference number;
however, as requirements often have to have a unique
reference for external checking, you can use the
Enterprise Architect auto-numbering facility to
automatically apply a numbering system with or without
prefixes and suffixes - set the element type to
Requirement

. Requirement elements can be displayed on a diagram with
or without an identifying 'E' in the top right corner; to
toggle display of this letter, select or deselect the 'Show
stereotype icon for requirements' checkbox on the
'Preferences' dialog, 'Objects' page

. Requirement elements can be color coded on a diagram to
indicate their status
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Requirement Properties

Requirement properties differ slightly from the properties of
other elements; they include information related to the
difficulty and priority of the Requirement. The 'Notes' field
1s also important, as i1t describes precisely what requirement
the element represents. Requirement naming requires
careful consideration and could reflect either a categorical
naming convention, or simply a loose English description of
the Requirement.

Access

On a diagram or in the Browser window, select a
Requirement element and:

Ribbon Design > Element > Editors > Properties
Dialog

Keyboard Alt+Enter
Shortcuts

Other Double-click on Requirement element

Fields
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Field Action

Name The name of this Requirement, which
could include numbering, plain English
text or some other formal specification.

If you have set autonaming and
autonumbering, the field contains the
auto-counter text.

Notes The description of this Requirement.

Stereotype Either type in the name of a stereotype to
be assigned to the Requirement, or click
on the [] button and use the Stereotype
Selector to locate and select the
stereotypes to assign.

Alias An alias to be used for this Requirement.

If you have set alias autonaming and
autonumbering, this field contains the
auto-counter text.

Status The current status of this Requirement.
Version The version of this Requirement.
Phase The phase of this Requirement.

(c) Sparx Systems 2022 Page 192 of 2309



Modeling Domains

Language

Filename

Difficulty

Priority

Package

Complexity
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Click on the drop-down arrow and select
the appropriate programming language,
or the <none> option.

Click on the [-] button and select the
appropriate file location for the
Requirement

An estimate of the difficulty in meeting
this Requirement; select from:

. Low
. Medium
. High

The relative importance of meeting this
Requirement compared to other
Requirements; select from:

. Low

. Medium
. High

The name of the Package that contains
the Requirement element.

Click on the drop-down arrow and select
the appropriate development complexity
(used for project estimation). You
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normally select from three levels:
. Easy
. Medium

. Difficult

You can change your user defaults to add
'Extreme' and 'Unknown' to this list of
options.

Created Read-only field specifying when this
Requirement was first created.

Modified Read-only field specifying when this
Requirement was last changed.

Key Words A set of words that could be used to
index or define the subject of this

Requirement.
GUID The globally unique identifier (GUID) of
the Requirement element.
Author The author of this Requirement.
Notes

. In Requirement Management tools and texts, the
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characteristics of a requirement are commonly called
'attributes'; however, in UML the term 'attribute' refers to
a different type of feature, and the Requirement
characteristics are defined as 'properties' - in this
Enterprise Architect documentation, the term 'properties'
is used

. In a project, it might be necessary to define more
information in a Requirement than is provided by the
standard properties; for more information on extending
the Requirement properties, see the Extend Requirement
Properties Help topic
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Color Code External Requirements

External Requirement elements can be color coded on a
diagram, to provide quick visual cues indicating the status of
a requirement. The color code requirements use these

default conventions:

. Yellow for 'Proposed'
Blue for 'Approved'

Green for 'Validated'
Orange for 'Mandatory'

Black for 'Implemented'

Proposed E Mandatony E
Approved E Validated E
Implemsanted E

You can change these colors, and add or remove status
types, using the 'Status Types' dialog.

Access
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Ribbon Start > Appearance > Preferences >
Preferences > Objects > Show status
colors on diagrams

Enable color coded external requirements

Ste Action
p

1  Select the 'Show status colors on diagrams' checkbox
to enable the status of external requirements to be
represented by color coding.
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Extend Requirement Properties

A project might apply further properties to a requirement,
such as cost, lateness penalty or risk to the business if not
met. You can add these properties to specific Requirement
elements, or configure them to be automatically available in
all Requirement elements on creation, using Tagged Values.
(These are sometimes referred to as User-defined attributes.)

Extended element properties are not visible unless you open
the 'Tags' tab of the Properties window for the element.
Alternatively, you can display the additional properties on
the element image on its diagrams.

Add Tagged Values to Existing Requirements

To add a property to a single Requirement as a Tagged
Value, simply click on the Requirement, display the "Tags'
tab of the Properties window, and enter the name of the
property as the tag name and the value of the property as the
tag value.

It 1s likely that any property you add to one Requirement
would also apply to others. Y ou might therefore use a
predefined Tagged Value Type to identify your
Requirement property, so that you can select it whenever
required. The predefined Tagged Value Type also enables
you to define specific values for the Tagged Value.

If the appropriate predefined Tagged Value Type does not
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exist, a Technology Developer can create it to add to the
structured tags, reference tags, or customized tags
collections.

Configure Requirements to be Created with
Extended Properties

If 1t 1s necessary to create all Requirements with the same
extended set of properties, you can create a Requirement
Template diagram and either create a special Requirement
that defines those properties (as Tagged Values), or drag an
existing Requirement with those properties onto the
diagram. You then set the Requirement Template diagram
as the template for all new Requirement elements, so that
those new Requirements automatically have all of the
properties you want.

However, this then excludes other Requirement element
formats, including the standard Requirement format. If you
want to use another Requirement format, you have to
replace or cancel the current Template. Alternatively, you
can create a Profile.

A Profile also defines exactly what a new Requirement
element should contain, and how it should display in
diagrams. However, a Profile is a collection of alternative
element definitions, so it does not override the default
Requirement format, nor does it prevent you from defining
several different types of Requirement element. You can
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therefore have separate and parallel definitions of elements
for business requirements, system requirements, project
requirements, or any other category of requirement you
decide to work with.

For information on importing and using existing Profile
files, see the Using UML Profiles Help topic. For
information on creating new Profiles, see the Developing

Profiles Help topic.
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Display Tagged Values On Diagrams

If you have extended the properties of a Requirement, you
might want to make those properties visible in the
Requirement elements in your diagrams, by switching on
display of the element tags compartment.

You can do this in one of three ways:

. To display the tags compartment on all elements on a
diagram, double-click on the diagram background and
select the 'Elements' tab of the diagram's 'Properties'
dialog; select the 'Tags' checkbox and click on the OK
button

. Alternatively, to show the tags compartment on all
elements in the diagram, click on the diagram
background, press Ctrl+2 to display the Properties
window (if it is not already visible), and then click on the

'Compartments' tab of the window; select the 'Tags'
checkbox

. To display the tags compartment on a specific element on
a diagram, regardless of the compartment setting for the
diagram, right-click on the element and select the
'Compartment Visibility' option; select the '"Tags'
checkbox in the 'Show Element Compartments' panel of
the 'Compartment Visibility' dialog, and click on the OK
button

The Tagged Values are then displayed in the Requirement
clement on the diagram.
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REQD18 - Add Users

tags
Cost = 525000
Lateness penalty = 3300 per day
Loading Factor = 4
Risk = High
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Connect Requirements

Aspects
Aspect Detail
Abstract A Requirement element can be connected

to other Requirements, most commonly
using Aggregate relationships to form a
hierarchy of requirements.

Requirements are also connected to other
types of element, most commonly Use
Cases, by Realize or Implements
relationships.

These relationships are very important,
both in 1dentifying how the Requirements
are organized and used in the model, and
in tracing the development from the
Requirements throughout the model.
Both of these tasks are very simple in
Enterprise Architect, because once a
connector on a Requirement exists,
Enterprise Architect automatically lists
the Requirement in the:

. Traceability window (an important tool
in examining the role of Requirements
in the model)
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Connect On
Diagram
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. Specification Manager

. 'Requirements' tab of the target element
'Properties' dialog

. 'Links' tab of the Requirement element
'Properties' dialog

. Responsibility window

. Relationships Window

. Dependency and Implementation
reports

. Standard document output

The connector itself 1s also listed in the
'Links' tab of the target element
'Properties' dialog, and in the
Relationship Matrix. There are, therefore,
many ways to locate, view and track
Requirement relationships.

Relationships can be created on a
diagram by clicking on the appropriate
connector icon from the Requirement and
Common pages of the Toolbox, clicking
on the source (originating) element, and
dragging to the target element.

If you are connecting elements in
different Packages, you can drag
elements from the Browser window onto
a common diagram and set up the
relationships there.
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Quick You can quickly generate a Realize

Generation connector by dragging an existing

Of Realize Requirement element from the Browser

Connector window into a diagram, over the element
that implements the Requirement (usually
a Use Case).

Enterprise Architect interprets this as a
request to create the Realize connector
and does so automatically. The
Requirement element 1s not added to the
diagram. However, if you subsequently
drag the Requirement onto the diagram
the connector is already in place.

Connect Off | You can also connect a Requirement

Diagram element to other elements without
necessarily having the elements on the
same diagram, or having a diagram open.

Use the Relationship Matrix to create

relationships for requirements; this is a
convenient way of quickly building up
complex relationships and hierarchies.
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Import Requirements and Hierarchies
in CSV

You can import Requirements from a spreadsheet
application in CSV format. Before doing this you must
create a CSV import file specification that:

. In the 'Default Types' field has the value 'Requirement
Package' to import requirements and a Package structure
to contain them

. Has the 'Preserve Hierarchy' checkbox selected

. Identifies the data fields on the spreadsheet that are to be
translated into Enterprise Architect, in the order in which
they are plotted across the spreadsheet

. Is to operate on a spreadsheet containing the 'CSV_KEY'
and 'CSV_PARENT KEY' fields (which, if not generated
by a CSV export from Enterprise Architect, you have
added and populated yourself)

This enables you to import the individual and grouped
requirements from the spreadsheet into Enterprise Architect,
and to reconstruct the hierarchies of Requirements in the
target Package in the Browser window.
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Manage Requirements

Requirements Management is the process of maintaining
requirements and ensuring they are traced, prioritized,
assigned to phases, iterations or sprints in a development life
cycle, and also ensuring those changes are communicated
effectively to stakeholders. Enterprise Architect has built-in
functionality that allows you to assign properties to each
requirement for management purposes, such as status,
priority, phase, difficulty and detailed notes. This
model-based approach to requirements management allows
the requirements to be traced to up-process elements such as
stakeholders and goals and to down-process elements such
as Use Cases and application components. Requirements
Managers can work in a variety of ways and Enterprise
Architect allows them the flexibility of viewing
requirements as visual elements 1n diagrams or in lists and
textual representations. The Specification Manager and list
views allow the requirements metadata to be visualized and
edited in a single interface. There 1s also a versatile chart
and graph facility where the requirements metadata such as
status and priority can be displayed in compelling charts and
graphs. For example, a Pie chart could be created showing
the percentage of elements with particular statuses.

Example
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€] « [ » Model P UseCaseView P Manage Users P Project | Context Diagram Element
[ [m=] Requirements Model -
Type = [+ [®] Use Case Model
Name [ System Model
4 [®] Use Case View
¥ | Status ¥ Phase > Complexity ¥ Author ¥ Maodified S 4 51 Manage Users
:E'E Manage Users
4 Type: Requirement 4 1: Store User Details
F | 1.1: Secure Access
4 MName: 1: Store User Details 1.1.1: Nan-storage |
T ] 25 r
b [ Proposed 1.0 Easy Roger Bloomfield  @/08/2019 e ealogn
) 1.1.3: Validate User
4 Name: 1.1: Secure Access [ 2: User Accounts - addition.
3: Report on User Account
Proposed 1.0 Easy David Rushmore  9/0%/2019 b 7 Use Case Package
4 & Development Model
4 Name: 1.1.1: Non-storage of customer details (= -
4 4
Proposed 1.0 Easy David Rushmare  9/0%/2019
Properties v X
4 Name: 1.1.2: Set User Login
. =-M
Proposed 1.0 Easy David Rushmore  ‘9/09/2019
Element Tags
4 Name: 1.1.3: Validate User
i EZ A L
EHIEX BH@
v 3 x equirement (1: Store User Details]
otes Requi (1: Store User Details)
. Required by 12 Sep 2019
—_ = ¥
B/U&- 2= £ B e
Review Complete 10 Sep 2019
A facility is required to securely store user details separately from the customer database. Review Status Reviewed
Reviewer John Paxton

This display shows the position of the Store User Details
Requirement element in the model, and how it relates to
other Requirements (Browser window); the default
characteristics of the Requirement (Package Browser) and
the extended characteristics ("Tags' tab of the Properties
window), and a detailed description of the Requirement
(Notes window). You can configure some of these windows
to display more information, and/or use other windows and

facilities.

(c) Sparx Systems 2022

Page 208 of 2309



Modeling Domains 3 February, 2022

View Requirements

Use these windows and facilities to: locate and list
Requirement elements in the model; add, move and delete
the elements; display and edit the properties and
characteristics of individual elements; and generate reports
on Packages or specific elements.

. Project tab of the Browser window - shows the content
and structure of your model

. Specification Manager - shows Requirements (and other
element types) in a simple text format, and helps you to
create and manage these elements

. Diagram List - lists the elements in a diagram, filtered and
sorted according to the settings you define; shows all or
selected default properties of each element

. Package Browser - lists the elements in a Package, filtered
and sorted according to the settings you define; shows all
or selected default properties of each element

. (Requirements) Diagram - shows the arrangement of a
group of Requirements, and can show whether the
clements are in the same Package or different Packages

. Model Search - enables you to locate Requirements in
general in the model, or specific Requirement elements,
according to the search criteria you use

. Model Views - enables you to maintain links to
commonly-used elements, and to rapidly show
developments and changes in (Requirement) Package
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contents through either reports or slide shows of selected
diagrams

. Properties - shows every standard property of a selected
element, whether updated by the user or maintained
automatically by the system

. Tagged Values - shows extended properties of a selected
Requirement element

. Element tab of the Inspector window - shows every
added-on property, such as attributes, operations, Tagged
Values and constraints

. Notes - displays the detailed description of a requirement,
and any other additional information recorded on the
requirement
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Trace Use of Requirements

Having investigated the representation of Requirements in
your model, you could review either how they have been
used to direct development through the model, or how a
particular development was initiated. The windows and
facilities you might use to follow development from
Requirements are briefly described here; detailed
information is also available in the Traceability topics.

The significant feature in tracing Requirements and
development 1s the connectors between the elements.

Facilities
Facility Detail

Relationships = Using the Relationships window, you can

Window quickly identify every relationship of
which a selected Requirement element is
a member and the partner element in that
relationship, whether or not the
relationship is visible in the current
diagram. If the partner element is not in
the diagram, you have the option of
adding it.

Traceability | The Traceability window is a very useful
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tool in showing chains of relationships
that include the selected element. The
window can show, for example, that:

. Requirement A is realized by a Use
Case X, and

. Use Case X also realizes Requirement
B, and

. Requirement B 1n turn is also realized
by Use Case Y

You can control the type and extent of
these relationship chains. As the system
checks the connectors and partner
elements of every relationship within the
limits you impose, if you specify broader
limits the system can take some time to
produce the final results.

The Relationship Matrix is a significant
tool in mapping the relationships between
the Requirements elements in a Package
and other elements in either that Package
or a different Package. Where a
relationship 1s missing, you can add it; if
an existing relationship is misplaced, you
can delete it.

On the 'Properties' dialog for elements
other than Requirements - particularly
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Properties Use Cases - the '/Requirements' tab shows

dialog all internal requirements of the element
(and, where an internal requirement has
been converted to an external
Requirement element, that element).

Responsibilit = The Responsibiliy window - as for the

y Window 'Properties' dialog - shows the internal
requirements of the selected element, and
the scenarios and constraints under which
the requirements are being realized.

Validation It 1s useful to review the way that you
have modeled your requirements, to
check that they are correctly set up and
connected to other elements. The
Validation facility has a number of
configuration options for validating
various aspects of model development, as
well as an option for specifically
validating Requirements Management.
This can reveal, for example, which of
your Requirement elements do not yet
have a Realization connector.
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Manage Requirement Changes

Because requirements are statements of what a system or
process must do or provide, they have a great impact on the
modeling and development of the system. A new
requirement might initiate an extensive program of work,
and changes to or removal of that requirement can therefore
have a major effect on the model. Issues concerning
requirements, and changes to Requirement elements, must
both be carefully managed.

The first steps in managing changes to requirements would
be to raise specific Issue and Change request items against
the Requirement element. You could monitor the
appearance of these items using the filtered searches of the
Model Views. You might then review the Requirement
properties and/or its relationship hierarchies. During model
development, you might capture periodic Baselines and use
these to review the changes and, if necessary, roll them back
to a previous point. You might also use the Auditing facility
to monitor changes as they are made, and to ensure that no
unauthorized or potentially risky changes are being made in
the model.

Facilities

Facility Detail
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Changes and = A change i1s, very broadly, an item

Issues defining an addition or alteration to a
requirement. An 1ssue identifies either a
failure to meet a requirement, or a risk in
meeting the requirement.

Changes and i1ssues can arise in
development at a number of levels, being
raised for problems that apply
system-wide down to within a specific
clement. There are two mechanisms that
can be used to identify a change or issue,
and the work required to resolve it:

. Change and Issue (or Defect) elements
- structured comments that identify a
problem at system-level, although they
can also be attached to a specific
clement from which a problem arises.
Both types of element resemble the
Requirement element, and can be
linked to one or more other elements
that have to be reviewed, with
relationships such as Association,
Dependency and Realize. The two
types of element can also form
hierarchies or groups, where complex
problems arise

. Maintenance items raised against a
specific element, and recorded for that
element in a Maintenance window.
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Maintenance items enable the
distinction between Defects (a failure
to meet a requirement) and Issues (a
risk factor that might affect satisfying
the requirement). They also include
Tasks, which record work items
associated with the element

Maintenance items are very specific, but
if there 1s a possibility of an item having
a wider impact on other elements or the
system in general, you can translate the
item into a Change or Issue element, or
any other type of element that best
identifies the problem and its solution.

Model Views = Model Views are very useful for trapping
changes and issues in the model,
especially on Requirements. You can set
up searches to identify the appearance of
new Change or Issue elements, or to
detect changes in the properties of the
Requirement elements themselves.

Baselines A Baseline 1s a snapshot of a Package or
a model branch at a particular point in
time, which you determine. You can use
the Baseline as a distribution mechanism
for changes to the model, but the main
use 1s to enable you to compare the
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current model with a previous stage, and
detect what changes have been made
since the Baseline was captured.

If you do not want a change to remain in
the model, you can roll the affected
clements back to the state they had in the
Baseline. Therefore, if you maintain your
requirements in a specific Package or
branch, you can capture Baselines of the
Package and ensure that changes conform
to your change management process or, if
not, can be reversed.

Auditing The Auditing facility enables you to
capture any changes made to your model
within the selection criteria that you
define. You can, for example, configure
the Auditing facility to specifically record
changes to Requirement elements.

As auditing 1s continuously monitoring,
you can detect changes as they are made,
and verify that they are acceptable. You
can also store the log of changes, and
review it later on.

Note that you cannot reverse the changes
automatically, as you can with Baselines.
Y ou might therefore use Auditing to
identify changes to investigate more fully
and - 1f necessary - reverse in a Baseline
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comparison.
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Report on Requirements

Enterprise Architect provides two report generation facilities
that help you to output document reports and web reports on
your model structure and components.

The document reporting facility is especially
comprehensive, and contains a number of features that
provide particular support to Requirements Management:

. A requirements report template that extracts details of
external requirements in the model; you can copy and
tailor this template for your particular requirements

. Options in the Specification Manager, Diagram List,
Package Browser and Model Search to generate reports on
selected (Requirement) items from the collected
information

. The Implementation Report, which lists for a selected
Package the elements that require implementers, together
with any source elements in Realize (Implements)
relationships with those elements

. The Dependency Report, which lists for a selected
Package any elements that are dependent on another
element for their specification; for example, a Use Case
derives its specification from the Requirement that it
realizes
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Threat Modeling and Cybersecurity

Any project, development or system can encounter
numerous kinds of physical, biological or electronic hazard,
which can be 1dentified and scrutinized in a model. You can
perform such modeling using the Risk Taxonomy feature.
However, as businesses and processes around the world
grow increasingly computerized and distributed, the target at
biggest risk is the storage and flow of electronic data, the
greatest threats are deliberate damage to or infiltration of the
data, and the growing business of identifying and mitigating
such threats 1s Cybersecurity.

Enterprise Architect supports the evaluation of
Cybersecurity within your organization by providing the
Threat Modeling facility, based on the STRIDE
Methodology (discussed later in this topic).

Threat modeling overlays process modeling in areas such as
UML Activities, BPMN Processes, ArchiMate Processes
and Data Flow diagrams. You use the Threat modeling
features to encompass areas of the process model and
evaluate the threats that might exploit weaknesses in the
process. The Threat model depicts the processes, data stores,
external entities and their connecting data flows in the
business or other system, in order to visually illustrate the
potential vulnerabilities of the system. Threat modeling aims
at 1identifying threats that can harm electronic assets, and
ensuring that adequate controls to mitigate these threats are
covered by security requirements. In essence, Threat
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modeling is a form of Gap Analysis geared to identifying
missing security requirements. The Threat modeling
exercise 1dentifies entry and exit points of the system under
development that an attacker can exploit. It provides the
development team with a perspective of the system from the
viewpoint of an attacker or hostile user. It also provides the
team with the necessary information to design and test
overall project trade-off decisions, by providing insight into
the areas that require further investigation from a security
aspect.

Threat Modeling:

. Brings a solid foundation for building secure and safe
solutions addressing confidentiality, integrity and
availability

. Proactively identifies potential security threats and
addresses them prior to production

. Identifies vulnerabilities in an existing solution

A Threat model 1s encapsulated in a Trust diagram, a
specific version of a Data Flow diagram. From the diagram,
potential threats are 1dentified and, for each threat,
mitigations are proposed. In some cases, the mitigation 1s a
change 1n the design itself, in which case the new or
changed elements must be analyzed in an additional
iteration. When the mitigations have been implemented, the
product or service 1s validated against the Threat model to
ensure that the mitigations work and that design
functionality and performance are above standard. If the
design has serious security issues, revisiting the design and
the Threat model would be appropriate. You can use Threat

(c) Sparx Systems 2022 Page 221 of 2309



Modeling Domains 3 February, 2022

modeling to shape your application's design, meet your
company's security objectives, and reduce risk.

Accessing the Threat Modeling Facilities

Pattern Method
Model Select the parent Root Node, View or
Pattern Package in the Browser window and:

1. Click on E1 in the top right corner of
the Enterprise Architect screen.

2. Select Management > Threat
Modeling.

The Start Page 'Create from Pattern' tab
(Model Wizard) displays, showing the
"Threat Modeling Perspective' and the
"Threat Model with Multiple Trust
Boundaries' pattern.

Click on the Create Model(s) button to
load the pattern into the selected Package.

Diagram Select the parent View, Package or
Template element in the Browser window and
either:

. Click on the % icon in the Browser
window toolbar, or

. Right-click and select the 'Add
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Diagram' (for View or Package) or
'Add | Add Diagram' (for element)
menu option, or

. Select the 'Design > Diagram > Add'
ribbon option

The 'New Diagram' dialog displays.

1. Provide a name for the diagram and, in
the '"Type' field, click on the drop-down
arrow and select '"Management | Threat
Modeling'.

2. In the 'Select From' panel click on
"Threat Modeling Diagram' and in the
'Diagram Types' panel click on "Trust
diagram'.

3. Click on the OK button.

The Diagram View displays ready to
populate with objects, and the "Trust
Diagram' page opens in the Diagram
Toolbox (see the Trust Diagram Toolbox
Page section in this topic).

Diagram When you open a Trust diagram, the

Patterns "Trust Diagram Modeling' page opens in
the Diagram Toolbox. This 1s
accompanied by a 'Threat Patterns' page,
which contains icons to generate a Threat
element and Mitigation Checklist element

for each of the STRIDE Threat types (see
the Security Threats Taxonomy Based on
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the STRIDE Methodology section, next).
Click on the required pattern icon and
drag it onto your diagram to generate the
elements.

Security Threats Taxonomy Based on the
STRIDE Methodology

4 Threat Patterns

a Drenial of Service

a Elevation of Privilege
a Infarmation Disclosure
a Repudiation

a Spoofing

a Tampering

Threat

Spoofing
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Description

Property: Authentication

Spoofing threats involve an adversary
creating and exploiting confusion about
who is talking to whom. Spoofing threats
apply to the entity being fooled, not to the
entity being impersonated. So, external
clements are subject to a spoofing threat
when they are confused about what or
whom they are talking to.
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Service
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Property: Integrity

Tampering threats involve an adversary
modifying data, usually as it flows across
a network, resides in memory, or is stored
on disk or in databases.

Property: Non-repudiation
Repudiation threats involve an adversary
denying that something happened.

Property: Confidentiality

Exposing information to someone not
authorized to see it.

Property: Availability
Deny or degrade service to users.

Property: Authorization

Gain capabilities without proper
authorization.

Trust Diagram Toolbox Page

You generally pin the Trust Diagram page of the Toolbox in
with the Toolbox pages of the process modeling language
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you are using - UML, BPMN or Archimate.

Note that in order to freely create the relationships in this
Toolbox page, you might need to deselect the 'Strict
Connector Syntax' checkbox on the 'Links' page of the
'Preferences' dialog.

4 Trust Diagram

= External System
% Human Actor
— Data 5tore

3 Process

#w Data Flow

[_-_} Trust Boundary
O Threat

-1 Mitigates

-1 Threat Trace

Mitigation Checklists

Icon Represents
External An external interactor.
System

Human Actor ' A user.

Data Store A generic data store.
Process A generic process.
Data Flow A directional or unidirectional flow of

data between elements.

Trust A border for the boundaries of trust in
Boundary relation to one or more threats. You use a
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boundary to enclose a part of the system
or process that is either at risk of attack or
1s secure from attack. The crucial object
1s the relationship that crosses the borders
of both Trust Boundaries. For example,
Element A might have an inherent
weakness and so is enclosed in a Trust
Boundary. Element B 1s secure and
enclosed in a separate Trust Boundary.
However, data flows between A and B,
crossing the Trust Boundaries and
therefore exposing B to a threat from A.

A specific type of threat.

A relationship that assigns a
countermeasure, realized by a Mitigation
checklist, to a Threat element.

A relationship that defines a trace
between a Threat element and the
threatened elements of a Trust diagram.

A Checklist element representing
predefined mitigations of a Threat.
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Trust Diagram

A Trust diagram can serve different purposes, depending on
what you want to model and examine. Initially, the Trust
diagram might capture sections of a process and show how
those sections are locked in to each other or separate from
each other by enclosing the elements in Trust Boundaries.
You might then have a separate diagram to show what
threats to the system exist, what particular elements are open
to those threats, and what measures might be put in place to
mitigate the threats. This could be one diagram representing
all of the system under investigation, or several diagrams
each representing one segment or one threat type.

Example Diagrams

The Threat Model with multiple trust boundaries pattern in
the 'Create from Pattern' tab (Model Wizard) creates an
example of a Threat Model structure with Packages for
Trust diagram elements and identified threats. In addition, it
provides the concept for establishing traceability between
the identified threats and the Trust diagram elements that the
threat 1s associated with.

Derived from this pattern, the first figure shows several trust
boundaries differentiating between specific security
constraints.
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The next figure shows a list of 1dentified threats with
appropriate Tagged Values used for threat evaluation.

[ 0 rvisor Server E‘ Spoofing the Supervisor Server Machine Process )

data storel

The third figure 1llustrates the existing Trace relationships
between Threats and Trust diagram elements in the
Relationship Matrix.
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Target |+
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Threats identification

data store
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+| Source

— | Datahase Server Maching

Elevation Using Impersonation

Elevation Using Impersonation

- | =

Ernail server may be Subject to Elevation of Privilege Using Rermote Code Execution

Remot 3 /f

Spoofing the Ermail server External Entity

-

Spoofing the Supervizor Server Machine Process i

Supervisor server Machine may be Subject to Elevation of Privilege Using Rermote Code B, i

The final figure shows the existing Trace relationships
between Threats and Trust diagram elements in the
Relationship Matrix special diagram view.

o g B e B umitts Connectea iements
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Target
Database Server M. [Elevation UsingIm.. [Elevation Using Im Email server  [Email server may b, [Spoofing the Email .. [Spoofing the Super.. [SupervisorServer . |Supervisor Server
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Elevation Using Im M=
:
Mitigates
Elevation Using Im 8
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0
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Remaotely execute . &
:
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Spaofing the Email &
i
Threat Trace Threat Trace
Spoofing the Email
u
ThreatTrace Threat Trace
Spaofing the Super
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Useful Enterprise Architect Tools in
Threat Modeling

Enterprise Architect provides a wealth of tools for
designing, developing, documenting and testing processes
and systems. Most of these tools can be applied in creating
and analyzing Threat models, but the tools identified in the
next table are of particular value in this domain.

Tools in Threat Modeling

Tool

Traceability
Window

Relationship
Matrix
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Description

The Traceability window automatically
displays the relationships that exist
between a selected element and other
model elements, including up-process
and down-process elements. The
traceability tree view can be conveniently
expanded to show deeper relationships,
and 1s invaluable for revealing the effects
of an element on others not immediately
linked to it.

The Relationship Matrix provides a
spreadsheet view of the relationships
between two groups of elements. It can
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be a used as an analysis mechanism to
visually indicate how elements are related
and to discover which elements are
missing relationships.

Discussions | The Discussions facility 1s a
fully-featured collaboration tool, allowing
modelers, model viewers and reviewers
to communicate with each other about
specific model objects, directly inside the
repository. Modelers using the full client,
or occasional viewers using WebEA, can
both post and reply to discussions and
communicate and engage in chat.

Diagram The Diagram Layout tool allows you to

Layout automatically lay out an entire diagram,
selected elements or sections of a
diagram to make it easier to read and see
how relationships flow between elements.
There is a wide range of layout types to
choose from, and some types have
additional filters that can be applied.

Pan and The Pan and Zoom facility can be used to

Zoom navigate around a large diagram; often
the resolution of a diagram must be
reduced to ensure it is wholly visible, but
using the Pan and Zoom window allows
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you to leave the diagram at a readable
resolution but to pan across to areas of
interest, zooming in when necessary.
Trust diagrams can contain many
elements and relationships, so it is very
useful to be able to see the whole picture
yet have a clear view of how particular
objects 1n it are interacting.

Alternative Most standard elements allow an

Images alternative image to be defined for an
element, to be used in place of the
graphical notation for the element either
on a selected diagram or as a default on
all diagrams. These images can help you
represent the objects or processes under
investigation more accurately and with
immediate recognition.

Document The Document Generator is a convenient

Generator Enterprise Architect facility that allows a
Database Engineer or other stakeholder to
create high quality corporate or technical
documentation directly from the Threat
model, suitable for internal or external
audiences.
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Modeling Business Rules

Manage, Refine and Apply Simple and Complex Rules
that Govern a Business

In any business action or process, the start, progress and end
result are usually determined by reference to a set of rules.
These rules can be very simple, such as 'the client must
present documentary evidence of being at least 18 years old',
or very complex, such as the actuarial rules that determine
what a tailored insurance policy will and will not cover.

Whether the rules of your business are simple or complex,
there are two sets of considerations to take into account:

. How to manage the rules - How are they initially
identified? Where are they held? Are the rules easily
maintained and updated? How are they refined and tested?

. How to use the rules - How easy is it to identify which
rules apply in a specific context? How easily can any
specific rule be recognized and applied? How are the rules
executed in the process - can they be integrated with the
process? Can execution of the rules be automated in the
process?

Both sets of considerations can be easily managed by
modeling your business processes in Enterprise Architect,
and using the Business Rule Model facility. Business Rule
modeling captures the rules that govern a business, and their
relationships with the entities and specific tasks within the
organization or system.
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Managing Rules

Broadly, modeling your business processes can clarify:

. Your business requirements (from which many business
rules are ultimately derived)

. The Use Cases - and the scenarios in each Use Case - to
satisfy those requirements, and

. The exact processes, stages, objects, actions and data
structures that support those Use Cases, represented by
Classes

This process will also clarify which of your current business
rules are applicable to which points in each process, and
what refinements or new business rules are required. You
can then map your business rules to existing or new Classes,
using two specific Business Rules models; the:

. Business Domain model, in which you group the business
objects (represented by Classes) involved in a process or
application, and develop a Rule Flow that defines the
tasks (as Rule Task elements) associated with the process
as a whole or specific objects in the process

. Business Rules model, in which you create a specific
Business Rule element for each business rule and
associate it with the Rule Task to which the rule applies

When you have defined all the tasks, their sequences, and
the rules that apply to each one, you can compose the rules
per task to define the values and conditions of the rules and
how they take effect in the task. You can then validate the
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rules for the task to ensure that they are logical.

A valuable resource that you have created in this process 1s
a database of business rules associated directly with the
tasks and procedures they apply to, easily explored
(according to the naming and/or numbering convention you
have used) with the Model Search and other navigation and
display facilities, and documented through the document or
web reporting facilities. You can also record further
information on each rule using internal or external notes,
Tagged Values and Linked Documents.

Using Business Rules

Having set up the business rules database, your users can
access the models or their documentation as a reference. As
explained previously, the context of any given rule, or the
rules applicable to a context, can be quickly established
using the search, navigation or Traceability facilities.

However, you can use Enterprise Architect to model and
create applications and user interfaces that can apply the
business rules you have defined, and a further facility of
Business Rule modeling is to generate the behavioral code
for the rules in a specific task. You can merge this into your
code to prompt for or even automate the correct use of the
business rules in performing a task.
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Advantages of modeling Business Rules

Whether you create a database of rules, or applications that
apply the rules, you have a modular solution to a business
process requirement. This provides an advantage in
localization. Business Rules can vary between locations; for
example, car hire operates in roughly the same way in most
countries, but the legal driving age differs between the
countries, as do the models of car available for hire. You
can easily create different localized rule modules and switch
the appropriate one for the current location into the common
model.

Notes

. Business Rule Modeling 1s available in the Unified
Edition and the Ultimate Edition of Enterprise Architect
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Develop a Business Rule Model

In modeling Business Rules, you first develop the model
structure to represent the rules in the context of their use,
and then effectively compile (or compose) the rules to make
them operational within that context. From the compiled
rules you can either create a spreadsheet for reference or
generate behavioral code for applications that apply the
rules, or both.

Process Summary

1. Use the 'Create from Pattern' tab (Model Wizard) to
generate a Business Rule Model in which to define the
business rules.

2. In the generated Business Rules diagram, begin to
identify the business rules as Business Rule elements,
cach element representing a specific business rule.

3. In the generated Business Domain Model diagram, edit
the existing Classes - and create others - to represent the
Business Objects in the business domain or process; these
provide the business vocabulary as the context for the
business rules.

4. One of the Classes represents the actual application of the
rules; under this Class 1s a Rule Flow Activity and
Activity diagram, in which you create the Rule Tasks
under which the business rules are grouped, in the

(c) Sparx Systems 2022 Page 238 of 2309



Modeling Domains 3 February, 2022

sequence in which the business rules are executed. If you
require a higher level of grouping to define different areas
of rule application, you can create other rule-processing
Classes with their own Activities.

5. Return to the Business Rules diagram and drag in the
Rule Task elements from the Browser window, assigning
to each Task the corresponding Business Rule elements.

6. Compose and validate the business rules, using the Rule
Composer.

7. If you want code that applies and executes the business
rules, generate it from the Class elements that contain the
Business Rule Activities.

The steps are represented graphically in this flow:
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{Defne Business Objects in

Generate Rule Model

Define Business Rules in
Hatural Language

Business Domain

Create Rule Tasks in Rule
Flowwr Activity

As=sign Business Rules to
Rule Tasks

Logic, and Validate

|
|
|
|
|
|

{Compo:e Rules with Rule

Generate Code andlor Export
Rules to CSV

Notes
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. Business Rule Modeling 1s available in the Unified
Edition and the Ultimate Edition of Enterprise Architect
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Generate a Business Rule Model

The Business Rule Model captures:
. The rules that apply to a business process

. The business tasks or objects that the rules take effect on,
and

. The actual processing that takes place to apply the rules
and produce a decision or result

As a very useful starting point in setting up your Business
Rule model, you can generate the model structure and initial
components using the Enterprise Architect Model Wizard
(Start Page 'Create from Pattern' tab).

Access

Use any of the methods outlined here to open the Model
Wizard (Start Page 'Create from Pattern' tab).

Ribbon Design > Package > Model Wizard
Context Right-click on Package or Model Root
Menu node | Add a Model using Wizard

Keyboard Ctrl+Shift+M
Shortcuts
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Other Browser window header bar | ™

Generate Business Rule Model from Model

Wizard
Ste | Action
P

1  Select the 'Model Patterns' tab.

2 | Click on the Perspective drop-down arrow and select
'Requirements | Business Rule Model'.

3 | Click on the 'Starter Business Rule Model' option. If
you prefer, you can read the information on this
model in the right-hand panel.

4 | Click on the Create Model(s) button.

A Business Rule Model structure is generated in the
Browser window, as shown.
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Browser v I x
R A

Project Context Diagram Element

[ = Design Node
4 {Z Production Node
P MyBusinessRules
4 [ «business rules model» Starter Business Rule Model
%E Business Rules Model
4 1 «business ruless Business Rules
'EE Business Rules
[ «BusinessRule= Business Rule A.1
[¥ .BusinessRule= Business Rule A.2
[ «BusinessRule= Business Rule B.1
[ .BusinessRule= Business Rule B.2
4 1 «business domain model» Business Domain Model
'EE Business Domain Model
A Class A
b wRuleFlows RuleFlow A
& Atribute a
& Auribute b
A Class B
@ Attribute a
& Attribute b

Example Diagram

This Business Rule Model diagram was generated at the top
level of the model and encapsulates the components of the
Business Rule model.
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Business Rule Model

Business Domain Model |

Defining Business Rules

3 February, 2022

El + Application
El + Car

El + Customer
E + Rent

E + RentalSystem
+ CarType

Notes

+ Car must not be rented to Customers of age less than 18

[¥] +Car must not be rented to Customers with Bad History level 3

+ Car must not be rented to customers without a valid license number

+ Determine Penalty

+ Penalty must not be applied for Customers with Bad History level 0

+ Penalty of 10 % of rent must be applied for Customers with Bad History Level 1

+ Penalty of 20 % of rent must be applied for Customers with Bad History Level 2

+ Rent Payable is calculated as the product of RentPerDay and RentalPeriod in days
+ Rent for AWD cars is 100 AUD per day

[l¥] + Rent for Luxury cars is 150 AUD per day

+ Rent for Small cars is 80 AUD per day

+ Total Amount Payable is calculated as the sum of Rent Payable and Penalty if any.

. Business Rule Modeling is available in the Unified
Edition and the Ultimate Edition of Enterprise Architect

. To see an example of a Business Rules model, open the
EAExample model provided with the installer, and

expand:

Example Model > Analysis and Business Modeling >
Business Domain Model > Business Rule Model >

Business Domain Model

Rules
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Model Business Rules

In the Business Rule Model, you initially define each
business rule as a Business Rule element and later group
these rules by linking them (using Dependency connectors)
with Rule Task elements. In the:

. First stage you assemble a collection of rules

. Second stage you organize the rules into groups and
sequences through the Rule Task elements created in the
Business Domain model, and refine them by adding
further Business Rule elements (and, if appropriate,
further Rule Task elements)

In the Car Rental example in the EAExample model, rules
have been defined and grouped to perform an eligibility
check on a customer, to determine 1f the customer is eligible
to rent a car.

Define Business Rule elements

Ste Action
p

1 | In the generated Business Rule Model, expand the
Business Rule Package and double-click on the
Business Rule diagram to open it. The diagram
shows two example Business Rule elements
connected to an example Rule Task.
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BusinessRule1 E

[ === — <<RuleTask>>
= — RuleTa=zk1

(from Business Domain
Mode!)

BuzinezzRule2 E

In the Diagram Toolbox, the 'Rule Model' pages
display.

| = Rule Model |

Business Rule
O Rule Task

| = Rule Model Relationships |

+1  Dependency

If you should need to create another (empty)
Business Rules diagram, right-click on the Business
Rules Package and select 'Add Diagram'.

On the 'New Diagram' dialog, type an appropriate
name in the 'Diagram’ field, click on the 'Select
From' header and select the 'Project Management >
Complete' Perspective group, and then scroll down
and select the Business Rule Model Perspective from
the panel beneath the header.

Select 'Rule Model' in the 'Diagram Types' panel and
click on the OK button.

For each business rule you want to identify, drag the
'Business Rule' icon from the Toolbox.

Type the rule (or a shortened version of it) in the
'Short Description' field of the element 'Properties’
dialog. This displays as the name of the element in
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the diagram.

You will later define the parameters of the rules
using the Rule Composer.

4  When you have created all the required Business
Rule elements, create the Business Domain model,
the Rule Flow Activity diagram and the Business
Task elements.

Associate Business Rules with Business Tasks

After you have created the Business Domain Model and
Rule Flow Activity (which contains the Rule Task elements
in the context of the business process), you can link the
Business Rule elements to the Rule Task for the action in
which the rules take effect. You can apply a Business Rule
to more than one Rule Task, if it has an effect in different
contexts.

There are several ways to establish the relationship between
Business Rule and Rule Task.

Method Action

Use the Open the Business Rules diagram and
Business drag onto 1t a Rule Task element from the
Rules RuleFlow Activity in the Browser
diagram window.
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Assemble
existing
elements
through the
Rule
Composer

Use the
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Create a Dependency relationship to the
Rule Task from each Business Rule
element that applies to it (by dragging the
connector from the Toolbox, or by using
the Quick Linker arrow on the Business
Rule element).

Repeat the process for the next Rule Task
element from the Rule Flow Activity.

Create any additional Business Rule and
Rule Task elements that are necessary
(this should not be a common event); you
must add any new Rule Tasks to the Rule
Flow Activity diagram.

Save the diagram and open the Rule
Composer for the first Rule Task
element.

In the Browser window, open the Rule
Composer on a Rule Task element, and
drag each applicable Business Rule
element from the Browser window into
an empty row of the Rule Statements
table.

This establishes a Dependency
relationship between the Rule Task
clement and each Business Rule element.

Continue to compose the rule conditions.

You can quickly create all the
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Relationship = Dependency relationships between a

Matrix number of Rule Task elements in the
Business Domain Model Package and the
Business Rule elements that apply to each
one.

Set the source element "Type' to
'BusinessRule' and the target element
"Type' to 'RuleTask'.

Set 'Link Type' to 'Dependency’, and
'Direction’ to 'Source->Target'.

Set the 'Source Package' to 'Business

Rules' and the 'Target' to 'Business
Domain Model'.

In the cell at each intersection of a
Business Task column and the
appropriate Business Rule row,
right-click and select the 'Create new
relationship | UML:: Dependency' option.

When you have finished creating the
relationships, close the Relationship
Matrix.

Open the Rule Composer for the first
Rule Task element in the Browser
window.

Example
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However you connect the Rule Task and Business Rule
clements, i1f they are added to a diagram 1t might display as
shown.

BRM_RuleMedel Defining Business Rules /

Car must not be rented to Customers of age less than
18

Car must not be rented to customers without a valid

TrZEs . - license number

Car must not be rented to Customers with Bad History Determine Eligibility

level 3 {from Business Domain
Model)

Rent for Small cars is 80 AUD per day

Rent Payable is calculated as the product of
- RentPerDay and RentalPeriod in days

«RuleTasks

Rent for Luxury cars is 150 AUD per day .
Determine Rent Payable

- (from Busziness Domain
- Model)

Rent for AWD cars is 100 AUD per day

Penalty of 10 % of rent must be applied for
Customers with Bad History Level 1

«RuleTask»

Determine Penalty

Penalty of 20 % of rent must be applied for
Customers with Bad History Level 2

(from Businezz Domsin
Model)

«#RuleTasks
______ Determine Total Amount
Payable

Total Amount Fayable is calculated as the sum of
Rent Payable and Penalty if any.

Notes

. Business Rule Modeling 1s available in the Unified
Edition and the Ultimate Edition of Enterprise Architect
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Create a Business Domain Model

The Business Domain Model provides the business
vocabulary - the terms and facts - on which Business Rules
can be modeled. In Enterprise Architect a Business Domain
model 1s represented as a conceptual Class diagram, as
illustrated by this diagram from the Car Rental System
model from the EAExample model.

Rent

- Mo_of rent_days: int

- PenaltyFea: double

Rental System - RentPaysble: double

- RentPerDay: doubls

- TotslimountPayable: double

+ Post Emor) - void
+ DenyRent{) : void

Application

- Status: string
- Mumber int

+Appliad by

Customer Car
- Address: stang - Modek string
- Egel int - ‘type: stang
- Efigibie: boolkean - RegMumber strng

- Avagieble: boolzan

- IsRented: boolzan

- Last Senica_Date: dats

- UnderMaintenance: boolean

- VabdlicenceMumber: boolean
- LoyalyPoints: int

- Mame: string

- type: string

- BaedHistoryLewvel: int

In the Business Domain model shown in this diagram, the
Classes Rent, Customer, Car and Application, together with
their attributes and operations, provide the terms for the
business vocabulary for the car rental system. The
operations and attributes identify the conditions that must be
met, the actions that must be taken, and the calculations that
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must be made to filter and apply the rules to provide a
specific value or outcome.

The Class Rental System processes the rules; to make this

possible, you add a Rule Flow Activity as a behavior for this
Class.

When you create a Rule Flow Activity under a Class, you
model the events and sequence as a structure of Rule Tasks
(Actions). When you generate code for the Class (in the
example, Rental System) the rule flow behavior is rendered
as a method inside the Class.

Alternatively, if you have existing operations in the Class
that already suit the purpose, you can model business tasks
in those operations. When code is generated for the Class,
the rules logic is generated as the method body for the
corresponding operation.

Notes

. Business Rule Modeling 1s available in the Unified
Edition and the Ultimate Edition of Enterprise Architect

. When you create Classes in the Business Domain model,
select the correct language for code generation to ensure
that the correct data type 1s set for attributes and operation
parameters

. Business Rules code generation is supported for these
languages:
- C++
- C#
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- Java
- VB.Net
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Create a Rule Flow Activity

When you set up a Business Domain model within a
Business Rules model, you create a Rule Flow Activity as a
behavior for one of the domain Classes, to enable that Class
to process a set of rules. In the Rule Flow Activity you
create a number of Rule Task elements, which are
stereotyped Actions that group Business Rules for a specific
task. The Rule Flow Activity automatically generates a Rule
Flow diagram, in which you create the Rule Task elements
and model the sequence in which they are executed.

Add a Rule Flow Activity to a Class

Ste Action
p

1 | On the Business Domain model diagram, right-click
on the Class that processes the rules (in the Car
Rental example in the EAExample model, this would
be Rental System).

2 | From the context menu select the 'New Diagram |
RuleFlow Activity' option.

A new Rule Flow Activity is created with a Rule
Flow diagram, which immediately opens. Go on to
create the Rule Task elements.
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Code generation for a Rule Flow model renders each
RuleFlow Activity as a set of operations or methods.
Depending on what these methods are to do, you
might want to pass in parameters to be used within
the Rule Flow Activity.

Add Rule Task elements to the Rule Flow
Activity diagram

You can create Rule Task elements directly under the Rule
Flow Activity in the Browser window, by clicking on the
'New Element' icon in the Toolbar and selecting the

UML:: Activity toolset, Action element type and RuleTask
stereotype. However, it is much simpler to create the
clements on the Rule Flow diagram, and at the same time to
organize them into their processing sequence.

Ste Detail
p

1 | (If necessary) Click on i to display the 'Find
Toolbox Item' dialog and specify 'Rule Flow'.
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| = Rule Flow
Start
Decision
Rule Task
Merge
End

®e0Ce

| = Rule Flow Relationships
A Control Flow

2 Drag the 'Rule Task' icon from the Toolbox onto the
diagram and give the element, as a name, the title of
the task it represents, such as Calculate Debit Charge
or Determine Eligibility.

Create a Rule Task element for each task or action in
the process.

You can also use the Quick Linker arrow to create
the new elements and Control Flow connectors.

3 | Organize the Rule Tasks into a sequence of events,
initiated and terminated by the Start and End
elements, and representing any branching and
rejoining with Decision and Merge elements. All
elements are connected by Control Flow connectors.

See the example diagram.

4 | Go to the Business Rules model diagram and group
the Business Rule elements on their appropriate Rule
Task element.
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Example

This Rule Flow diagram is from the EAExample model Car
Rental example.

#RuleTashks
Determine Eligibility

Is Customer
Eligikle?®

Customer Eligible ==
true]

wRuleTasky
Determine Rent Payable

[CustomerBadHistoryLevel = 0]

#RuleTaska
Determine Penalty

Determine Total
Amount Payable

j #RuleTashks J

#RuleTashks
Return

«End=
RuleFlowEnd

The Rule Task elements Determine Eligibility, Determine
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Rent Payable, Determine Penalty and Determine Total
Amount Payable group the business rules for the specific
task indicated by the element name.

Notes

. Business Rule Modeling is available in the Unified
Edition and the Ultimate Edition of Enterprise Architect

. In a Rule Flow diagram, every Decision node has a
matching Merge node to ensure proper code generation

. For code generation, the Rule Task elements must be
grouped inside the appropriate Rule Flow Activity in the
Browser window (Business Rule elements can be defined

anywhere in the model, as they can be used in more than
one Rule Task)
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Pass Parameters to Rule Flow Activity

When you generate code for a Rule Flow model, each
RuleFlow Activity is rendered as a set of operations or
methods. You can pass in Activity Parameters to be used by
the Rule Tasks within the Rule Flow Activity, to define
what you want the methods to do. You can use the
parameters as condition variables or action variables in the
Business Rule Decision Table, or as rule variables in the
Computation table for any of the Rule Tasks.

If the Activity Parameter 1s not accessible to a Rule Task,
the system displays an error message.

Access
Context Browser window | Double-click Rule
Menu Flow Activity element > Parameters

Define parameters to be used within a Rule
Flow Activity

Ste Action
p
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1 | On the 'Parameters' page, create and define each
parameter, in particular the 'Type' and 'Default’
values.

2 | Save each parameter and, when you have finished
setting all parameters, close the 'Properties' dialog.

Example

In this hierarchy, the parameters m rent and m_application
can be used by any of the Rule Tasks under the
ProcessApplication Rule Flow Activity.

=) RentalSystemn
5 @ «RuleFlows ProcessApplication :Boolean
- & RuleFlow
. mm m_rent: Rent
- m m_application: Application
- @ «RuleTask= Eligibility
- 4 Iz Customer Eligible?

«RuleTasks Determine Rent Payable
«RuleTasks Determine Penalty

=RuleTask= CalculateDiscount

=RuleTask= Determine Total Amount Payable
«RuleTask» ProcessLoyaltyPoints

=RuleTask= Return

=End= RuleFlowEnd

«5tart» RuleFlowStart

O® U EEE B¢
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Model Rules In an Operation

You can model business rules as Business Rule elements in
the Business Rules Package, and attach them to the Rule
Task elements in a RuleFlow Activity diagram.

Alternatively, in the Business Domain model, if you have
operations in the rules processing Class that represent
business action, you can define each of those operations as a
Rule Task and attach the Business Rules to these operations
on the Business Rules diagram or within the Rule
Composer.

Access
Context Browser window| Double-click on
Menu Operation > General

Model Business Task on an operation

Ste Action
p

1 | Inthe 'Stereotype' field type 'RuleTask’.
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2 | Click on the Save button and on the Close button.

3 | Drag the Operation from the Browser window onto
the RuleFlow Activity diagram.

Also assign Business Rules to the operation, as for a
Rule Task element.

Representation of Operation Rule Tasks

View

Browser
Window

(c) Sparx Systems 2022

Detail

The operations stereotyped as RuleTask

display in the Browser window as shown:

& Rent
=) RentalSystem
E| 4 m_sheszage
- iy IValidLicence(string)
- iy PostMessage(string)
- iy «RuleTasks= Calculateliscount()
- 4y =RuleTask= ProcessLoyaltyPoints()
5 @ «RuleFlows Processfpplication: Bool

To pass the parameters for these
operation calls, open the operation
'Properties' dialog and select the 'Call’
page, then set the 'Behavior field to the
operation to be called; under the
'Arguments' field, click on the Edit button
and set up or edit the argument values to
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be passed.

On code generation, the code for rules
logic 1s generated in the method body.

On the Rule =~ When you drag and drop a

Flow RuleTask-stereotyped operation onto a

Diagram Rule Flow diagram, an operation Call
Behavior Action is created, as shown by
the two darker elements.
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Rulek|pwStart

#RuleTask:»
Eligibility

Is Customer
Eligible?

Customer Eligible == trug]

Determine Rent Payable

|

wRuleTaskn» J

Customer BadHistoryLewvel = 0]

wRuleTasky
Determine Penalty

wRuleTasky
CalculateDiscount
{RentalSystem::)

wRuleTask»

Determine Total
Amount Payable

#RuleTasks
ProcessLoyaltyPoints
{RentalSystem::)

#RuleTasky
Return

«Endx»
RuleFlowEnd

Y ou must build the Call Behavior
Actions into the activity flow, as for the
normal Rule Task Actions.
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Notes

. Business Rule Modeling is available in the Unified
Edition and the Ultimate Edition of Enterprise Architect
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Compose Business Rules

In modeling your Business Rules, you first define each
business rule as a conceptual-level, plain text string within a
Business Rule element, and then group the rules by
association with Business Task elements. Your next step is
to define exactly how the rules operate within the task,
setting up the values, conditions, actions and computations
that define the actions of a single rule or a combination of
rules. For this you use the Rule Composer, with which you
transform each conceptual-level business rule statement into
a logical level, technology-specific tabulated statement that
you can either:

. Generate code from or

. Download to a spreadsheet application such as Microsoft
Excel, via a CSV file

Access
Context Browser window or open diagram |
Menu Right-click on a Rule Task element | Rule

Composer

Rule Composer Tables
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The Rule Composer displays as a view in the central work
area, divided into three tables.

Table

Rule
Statements

Decision

Computation
Rule

(c) Sparx Systems 2022

Detail

The Rule Statements table lists the rules
associated with the selected Rule Task;
you add a rule to the table by dragging an
existing Business Rule element from the
Browser window onto an empty row of
the table.

You do not create new rules within the
table.

The Decision Table is used to model
conditional rules (for example: Cars must
not be rented to customers of age less
than 18).

The table has three sections:

. Rule Conditions — to model condition
variables

. Rule Actions — to model action
variables

. Rule Bindings — to link the rule in the
rule table

Using the Computation Rule table, you
model rules that require a calculation to
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be performed on the source information,
and/or the interaction of rules.

The table has these columns:
. Computation Rule Actions
. Expression

. Rule Bindings

. Rule Dependency

Notes

. Business Rule Modeling is available in the Unified
Edition and the Ultimate Edition of Enterprise Architect

. To assist with traceability as you complete the
relationships across the Rule Composer, selecting an entry
in one table automatically highlights the corresponding
rows and columns of the other tables; for example, if a
Rule Statement 1s selected, the related rule column in the
Decision Table and row in the Computation Rule table are
highlighted
Similarly, if a Computational Rule is selected, the
corresponding column in the Decision Table and row in
the Rule Statements list are highlighted

. If the table columns are not wide enough to display their
contents, you can drag the column header margins to
increase the width; all tables on the 'Decision Table' tab
and the 'Computation Rule' tab are linked, so if you
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increase the column width on one table it changes the
width on all tables

. The Rule Composer can be opened and the rules logic
viewed in the Lite Edition of Enterprise Architect
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Add and Remove Rules

When you open the Rule Composer for a Business Task, all
Business Rules currently linked to that task are already
listed in the Rule Statements table. You can add further
rules that are available in the Browser window, or remove a
rule from the table that 1s no longer applicable to the task.

You do not create or delete the rules themselves in the Rule
Composer.

Access
Context Browser window or open diagram |
Menu Right-click on a Rule Task element | Rule

Composer

Add a business rule to be associated with
the selected Rule Task

When you add a Business Rule to the Rule Statements table,
if the Business Rule element 1s not already on the Business
Rules diagram, the element is added to the diagram. A
Dependency relationship is created between the 'new’

(c) Sparx Systems 2022 Page 271 of 2309



Modeling Domains 3 February, 2022

Business Rule and the selected Rule Task.

When you Action
open the

Rules
Composer

There are no  The Rule Statements table has a single

rules listed empty row. Select the Business Rule in
the Browser window and drag it onto this
empty row.
Another empty row 1s automatically
created underneath the first row. Drag the
next Business Rule from the Browser
window onto the Rule Statements table.

There are The 'Rule Statements' table has no empty
rules listed TOWS.

Click on the 'No' column and select the
'Add Row' context menu option; an
empty row 1s added to the table.

Drag a Business Rule from the Browser
window onto the table.

Remove a rule that is no longer required in
the Rule Composer
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Right-click on the appropriate 'No' field and select the
'Remove Rule' option. The rule is removed from the Rule
Composer and the Dependency relationship with the Rule
Task element is deleted.

The Business Rule element is not deleted from either the
Business Rule diagram or the Browser window (where, in
either case, it might be in use with other Rule Task
clements).
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Define Rule Conditions

When you create the Business Domain model, you set up a
number of Classes that define the business terms and entities
(such as Customer) and their associated attributes and
operations. You create the attributes and operations as you
set up the Class, with at least some values or parameters,
and you tailor some of the features to the rules to define the
conditions through which a rule takes effect, in the Rule
Conditions table.

For example, 1n a Class that defines the properties of Car,
the attribute Type might be used to set the condition 'Car is:
Small, Medium or Large', through which the rules defining
base rental charge would be filtered and applied.

Access
Context Open diagram | Right-click on a Rule
Menu Task element | Rule Composer >

Decision Table

Model Rule Conditions
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Ste | Action
p

1 | From the appropriate Class element in the Browser
window, drag and drop the condition attribute (such
as age) or operation (such as IsValidLicense()) onto
the first empty field in the 'Rule Conditions' column.

. The 'Rule Conditions' fields apply Intelli-sense to
display possible entries for the field; press
Ctrl+Space in the field to display a list of possible
Classes, double-click on the selected Class, type .
(a period) and double-click on the attribute or
operation in the automatically-displayed list

. If the 'Rule Condition' is of type enum, the
'Allowable Values' field is automatically set with
the enum literals; the procedure then ends here

2 | Determine a range of accepted values for the Rule
Condition.

3 | Right-click on the 'Allowable Values' column and
select:

. For an attribute, the 'Edit Allowable Values'
option; the 'Edit Allowable Values' dialog displays

. For an operation, the 'Edit Parameters' option; the
'Edit Parameters' dialog displays (see step 5)

Type each required value or range of values in the
'Value' field, and click on the Save button to display
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the value in the 'Allowable Values' list box
age could have the values:

. <18

. >18 and <50

. >50

IsValidLicense() could return:

. True

. False

4  Click on the OK button to save the values and close
the dialog; for an attribute, a new constraint
AllowableValues is created.

. You can check this constraint by opening the
'Properties' dialog for the attribute and selecting
the 'Constraints' tab

. If the Rule Condition references an enumeration,
the enum literals are not editable in the 'Edit
Allowable Values' dialog

5 | If the Rule Condition is an operation, you can pass
parameters to it.

Right-click on the 'Allowable Values' field, and
select the 'Edit Parameters' option; the 'Edit
Parameters' dialog displays, listing the parameters
that already exist for the operation.

Select the parameters and type their values into the
'Value' text box; click on the OK button to cancel the
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dialog.
. You can add an operation as a Rule Condition

more than once, so you can call the operation with
different sets of parameters

6 | To add another Rule Condition, right-click on the
'No' column and select the '"Add Row' option; an
empty row 1s added to the table.

To remove a Rule Condition from the table,
right-click on the appropriate 'No' field and select the
'Delete Row' option.

. If the condition 1s based on an attribute, this does
not affect either the original attribute or the new
constraint in the model; you can either re-use the
attribute with its constraint, or use the attribute
'Properties' dialog to remove the constraint

7 | If any of the condition values invoke an action or a
decision, you can define it as a Rule Action.
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Define Rule Actions

In the Classes in the Business Domain model, the attributes
and operations that you set up to define the conditions
through which a rule takes effect might in their turn call a
decision attribute or an operation, which you can assign as
an action in the Rule Actions (Outcome) table. You create
the attributes and operations as you set up the Class, with at
least some values or parameters, and you tailor some of
these features to define the actions that determine the effect
of the rule.

Access
Context Open diagram | Right-click Rule Task
Menu element | Rule Composer > Decision

Table

Model Rule Actions

Ste Action
p
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1 | From the appropriate business term Class element in
the Browser window, drag and drop the decision
attribute (such as Eligible - Yes/No) or operation
(such as post error) onto the first empty field in the
'Rule Actions (Outcome)' column.

. The 'Rule Actions' fields apply Intelli-sense to
display possible entries for the field; press
Ctrl+Space in the field to display a list of possible
Classes, double-click on the selected Class, type .
(a period) and double-click on the attribute or
operation in the automatically-displayed list

2 | For an attribute, if the dropped action variable is of
type 'enum’, the 'Allowable Values / Parameters'
fields are automatically set with the enum literals.

Otherwise, double-click on the 'Allowable Values /
Parameters' field (or right-click and select the 'Edit
Allowable Values' option); the 'Edit Allowable
Values' dialog displays.

Click on the New button, type a possible value in the
text box (such as 'Yes' or 'Accept'), click on the Save
button, and repeat the process for the next possible
value (such as 'No' or 'Reject’).

3 | When you have entered all possible values, close the
dialog and select the appropriate response in the
'Result<n>' column field underneath the appropriate
'Value<n>' field for the calling condition.
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4

For an operation, a checkbox displays in each of the
'Result<n>' column fields; to call the operation as the
response to a value of the corresponding condition,
select the checkbox in the 'Result<n>' field
underneath that condition 'Value <n>' field.

To pass parameters to the operation, double-click on
the 'Allowable Values/Parameters' field (or
right-click and select the 'Edit Parameters' menu
option); the 'Edit Parameters' dialog displays.

Select the parameters and type the values into the
'Value' text box; click on the Save button and close
the dialog.

You can add an operation as a Rule Action more
than once, so you can call the operation with
different sets of parameters.

Click on the Save button in the Rule Composer
toolbar to save the values.

To add another Rule Action, right-click on the 'No'
column and select the '"Add Row' option; an empty
row 1s added to the table.

To remove a Rule Action from the table, right-click
on the appropriate 'No' field and select the 'Delete
Row' option; this does not affect the original
attribute or operation in the model.
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Bind Rules to Conditions and Actions

After defining which rules are applied, which conditions are
evaluated and/or which actions are taken in the completion
of a Rule Task, you bind the rules to the conditions and
actions to define:

. Which rules are evaluated against a condition
. What values of that condition are applicable to each rule

. What decisions or actions are taken on each value output
from evaluation of the rule, and what the result of that
decision or action is

You bind the rules, conditions and actions using the 'Rule
Bindings' table, just above the 'Rule Conditions' table.

Access
Context Open diagram | Right-click on a Rule
Menu Task element | Rule Composer >

Decision Table

Bind rules

Ste Action
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1 | Click on the 'Rule Bindings' field immediately above
the appropriate 'Value<n>' and/or 'Result<n>' field.

Click on the number of the rule that 1s evaluated
against the condition for the specific value and to
generate the action to provide the specific result
1dentified in those two fields.

2 Ensure that the values set in the 'Value<n>' and/or
'Result<n>' field underneath the rule number do all
operate under the rule.

3 Click on the Save icon in the Rule Composer
toolbar.

Continue to bind business rules to conditions and
actions having logical values for an instance of the
rule.

Example

. Rule 2 1s 'A car must not be rented to a customer of age
less than 18'

. The first Rule Condition i1s Customer.age

. The 'Valuel' field contains the value '< 18' against that
Rule Condition
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. The first Rule Action (or decision) is Customer.Eligible

. The Resultl field contains the value 'No' against that Rule
Action

. The second Rule Action 1s Application.Status

. The 'Resultl’ field contains the value 'Reject' against that
Rule Action

You would select '2' in the 'Rule Bindings' field over the
'Valuel/Resultl' column, so that a when a customer's
application to rent a car 1s tested against rule 2, if the
customer 1s found to be under 18 they are automatically
classified as ineligible and the application rejected.
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Define Computation Rules

In a business process, some actions and effects are
dependent on the interaction of rules with either another rule
or a calculation. For example:

. Rule 1) Cars cannot be rented to customers aged under 18
years, Rule 2) Customers must have a valid driving
licence - Rule 1 must be satisfied before Rule 2 is tested

. Rule 4) Penalty of 10% of total rental cost applies to
customers with Bad History Level 1 - If the customer has
a Bad history Level 1, multiply the rent payable value by
1.1

Access
Context Open diagram | Right-click on a Rule
Menu Task element | Rule Composer >

Computation Rule Table

Define a computation rule

Ste Action
p
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1 | Inthe Browser window, expand the appropriate
business entity Class in the Business Domain model,
and drag the attribute that represents the computed
action into the 'Computation Rule Actions' field.

Alternatively, you can use Intelli-sense in both the
'Computation Rule Actions' field and the
'Expression’ field to display a list of possible Classes
and attributes:

1. Press Ctrl+Space in the field to display the list of
Classes.

2. Double-click on the required Class, and type .
(period) after it; a list of attributes for that Class
displays automatically.

3. Double-click on the required attribute.

2 | In the 'Expression' field, complete the expression to
be evaluated. For example:
If computing Rule 4, and you have selected
Rent.RentPayable in the 'Expression’ field, then type
*]1.1 immediately after it.

3 | Inthe 'Rule Bindings' field, click on the drop-down
arrow and select the number of the rule being
modeled (as listed in the Rule table) to link the
computation data to the rule.

4  If the rule depends on another rule being satisfied
first (as for Rule 2), type the number of that rule in

(c) Sparx Systems 2022 Page 286 of 2309



Modeling Domains 3 February, 2022

the 'Rule Dependency' field.

5 | Click on the Save icon in the Rule Composer toolbar
to save the computation rule.

If the computation rule is also a Rule Conditions
rule, add the condition variable in the Decision Table
and bind the appropriate rule in the 'Rule Bind'
section.
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Validate Business Rules

Before you generate code for the Rule Task elements, or
export them to a CSV file, it is recommended that you
validate the business rules in the Rule Composer. When you
do this, the business rules on the Rule Composer are parsed
and any errors or warnings that might indicate incomplete or
unfavorable code generation are displayed on the 'Rule
Composer Validation' tab on the System Output window.

Access
Context Open diagram | Right-click on a Rule
Menu Task element | Rule Composer

Validate Rules
Ste Detail
p

1 | Click on the '"Validation' icon (green tick) in the Rule
Composer toolbar:
H@ &«
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The System Output window displays, showing the
status of the validation - Validation complete, plus
any validation errors or warnings - on the
'RuleComposer Validation' tab.

2 Double-click on each warning or error message in
turn to highlight and investigate the faulty data that
caused that message, in the Rule Composer.
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Export Composed Rules to CSV

It 1s possible to export composed Business Rules to an
external spreadsheet - such as Microsoft Excel - as a .csv
file. You can then maintain the spreadsheet in that tool for
use as a reference for the organization, if you have not
created an application to automatically apply those rules.

Access
Context Open diagram | Right-click on a Rule
Menu Task element | Rule Composer

Export the contents of the Rule Composer to
a CSV file

Ste Action
p

1 | Click on the 'Export to CSV' icon (&) in the Rule
Composer toolbar.

The "Windows Browser' dialog displays.
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2 | Browse to the required file location and type in a
name for the .csv file to export the data into.

3 | Click on the Save button to export the data.
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Code Generation For Business Rules

After you have modeled rules for all Rule Task elements in
the Rule Flow diagram, the Business Domain model is ready
for code transformation. The internal code templates
provided for generating technology-specific rule code work
hand-in-hand with the EASL code templates to generate the
code from the rules-processing Class and its Rule Flow
structure.

Return a value from the Rule Flow behavior

Step Action

| Double-click on the last Rule Task
element before the end node of the Rule
Flow diagram.

The element's 'Properties' dialog displays.
2 Click on the 'Effect' tab.

3 In the 'Effect’ field, type the return
statement; for example, return True.

4 Click on the Save button, and on the OK
button to close the dialog.

Generate code for the Class containing
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the rule flow behavior (in our initial
example, Rental System); the code for
business rules logic is generated, with the
rule statements expressed in natural
language as comments.

Example

This code snippet was generated from the Rental System
Class element in the EAExample model:

I
// RentalSystem.cs
// Implementation of the Class RentalSystem
// Generated by Enterprise Architect
// Created on: 26-July-2016 2:39:23 PM
T
using System;
using System.Collections.Generic;
using System.Text;
using System.IO;

public class RentalSystem

{

public Customer m_Customer;
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public Car m_Car;
public Rent m_Rent;

public RentalSystem()

d

h

~RentalSystem()

d

h

public virtual void Dispose()
d

b

/* Begin - EA generated code for Activities and
Interactions */

public bool ProcessApplication(Rent
m_rent,Application m_application)

{
// behavior is an Activity

/*CAR MUST NOT BE RENTED TO
CUSTOMERS WITHOUT A VALID LICENSE
NUMBER*/

1f(m_Customer.ValidLicenseNumber ==
"FALSE")

d

m_application.Status = "Reject";
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m_Customer.Eligible = false;

h
/*CAR MUST NOT BE RENTED TO
CUSTOMERS OF AGE LESS THAN 18%*/

1f(m_Customer.age < 18)

{
m_application.Status = "Reject";
m_Customer.Eligible = false;

;

/*CAR MUST NOT BE RENTED TO
CUSTOMERS WITH BAD HISTORY LEVEL 3%/

1f(m_Customer.BadHistoryLevel == 3)
{
m_application.Status = "Reject";
m_Customer.Eligible = false;

)
if (Customer.Eligible == true)

d
/*RENT FOR SMALL CARS IS 80 AUD PER
DAY*/

1f(m_Car.type == Small)

d
m_rent.RentPerDay = 80;

j
/*RENT FOR AWD CARS IS 100 AUD PER
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DAY™*/
1f(m_Car.type == AWD)
d
m_rent.RentPerDay = 100;
h

/*RENT FOR LUXURY CARS IS 150 AUD
PER DAY*/

1f(m_Car.type == Luxury)

d
m_rent.RentPerDay = 150;

b

/*RENT PAYABLE IS CALCULATED AS
THE PRODUCT OF RENTPERDAY AND
RENTALPERIOD IN DAY S*/

m_rent.RentPayable = m_rent.RentPerDay *
m_rent.No of rent days;

if (CustomerBadHistoryLevel > 0)

{

/*PENALTY OF 20 % OF RENT MUST
BE APPLIED FOR CUSTOMERS WITH BAD HISTORY
LEVEL 2%/

1f(m_Customer.BadHistoryLevel == 2)
{

m_rent.PenaltyFee = m_rent.RentPayable
*0.2;

b
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/*PENALTY OF 10 % OF RENT MUST
BE APPLIED FOR CUSTOMERS WITH BAD HISTORY
LEVEL 1%/

if(m_Customer.BadHistoryLevel == 1)
{

m_rent.PenaltyFee = m_rent.RentPayable
*0.1;

/*TOTAL AMOUNT PAYABLE IS
CALCULATED AS THE SUM OF RENT PAYABLE
AND PENALTY IF ANY.*/

m_rent. Total AmountPayable =
m_rent.RentPerDay + m_rent.PenaltyFee;

|
else
{
|

return m_application.Status;

h
/* End - EA generated code for Activities and
Interactions */

b
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//end RentalSystem

Notes

. Business Rule Modeling is available in the Unified
Edition and the Ultimate Edition of Enterprise Architect
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Decision Models

Create Expressive Models of Juncture Points Using
Decision Tables

Enterprise Architect provides the Decision Tables facility as
a simple method of applying the Decision Model and
Notation (DMN) standard to model how a decision is made,
and generate code for the decisions.

This example illustrates how you could model a decision on
an insurance Risk Rating based on the applicant's age and
medical history.

H|=c=m | &

U 1 2 3 4 5

Applicant Age |<25 <25 [25..60] *G0 =60
Medical History good bad - good bad

Aggregation=sum 1 2 3 4 5

Applicant Risk Rating |L|:|w Medium Medium Medium High

On the diagram containing the Activity or Action element
that owns the table, you can replace the element shape with
the Decision Table itself, showing the rules as either
columns or rows. You specify the table format, or whether
to redisplay the element shape, using options on the element
context menu.

Enterprise Architect also supports a more extensive and
complete implementation of the Decision Model and
Notation (DMN) standard; see the DMN Modeling section
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of the Help.
Access
Ribbon Design > Element > Decisions > Find
Decision Models

Context On a diagram:

Menu . Right-click on Activity element |
Simple Decision Table | Decision Table
or

. Right-click on Action element | Simple
Decision Table | Decision Table
Notes

. The Decision Tables facility is available in the Corporate,
Unified and Ultimate Editions of Enterprise Architect
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Decision Table Editor

When you select to create a new Decision Table for an
Activity element, or edit an existing one, the name of the
Activity element displays in the tab under the Decision
Table toolbar.

Access
Ribbon Design > Element > Decisions > Find
Decision Models
Context On a diagram:
Menu Right-click on Activity element | Simple

Decision Table | Decision Table or

Right-click on Action element | Simple
Decision Table | Decision Table

Complete the Decision Table

Task Action

Enter a You can enter a condition into the table in
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a number of ways:

. Type the text of the condition into the
first available row, overtyping the Add
Condition text

. Drag onto the 'Add Condition' cell the
appropriate behavioral object from the
Browser window, such as a model
clement, Activity Parameter, operation
or attribute, or

. Click on the 'Add Condition' cell and
press Ctrl+Space; Intelli-sense 1s
invoked to provide a list of possible
objects that you can select from to
complete the condition

You can add further condition rows to the

list in any of these ways:

. Click on the [+]icon underneath the list
of conditions

. Right-click anywhere on the condition
panel and select the 'Add Condition'
option, or

. Click on the == (Add Condition) icon
in the Decision Table toolbar

Each condition that you add is bound to

the previous conditions, so that they are
evaluated in combination.
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List (Optional) You can provide a

allowable comma-separated value (CSV) list of the
values for the = values that you could assign to a
condition condition. If you do this, those values are

offered as suggestions to enter in the
value fields along the same row.

The allowable values column 1s hidden
by default. To display it, click on the i®
1con in the Decision Table toolbar.

In the allowable values cell against each
condition, type in all the possible values
separated by commas. These values can
include operators such as >, <, =and ... .

Attributes dragged from the Browser
window and classified by an Enumeration
will complete the cell automatically and
make the field read only.

Set condition | Each of the conditions you set have

values defined values that act as a decision
point. For example, a person under the
age of 18 years old cannot hire a car, so
the values of 'Yes' and 'No' are decision
points for the condition '18 or over'.

In each of the columns 1, 2, 3 and so on,
provide a condition value by either:

. Typing the value into the cell
(including operators such as >, <, = and
...) or
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. Right-clicking on the cell and selecting
the 'Allowable Values | <value>' option
(as set in the allowable values cell)

To add further value columns to the table,
either:

. Right-click anywhere on the condition
panel and select the 'Add Column'
option, or

. Click on the il (Add Column) icon in
the Decision Table toolbar

These options add the column to both the
'Condition' and 'Conclusion' panels.

The 'Decision Hit Policy' defines if and
how the conditions are combined 1n
making a decision. 'Completeness'
identifies whether or not the decision set
1s complete.

To set these two flags, right-click on the
'Condition' header (top left corner of the
'Condition’' panel) and select the options:
. 'Hit Policy | <value>' and

. 'Completeness | Complete' or
'Incomplete’

If you do not want to display the
completeness, select the 'Completeness |
Clear' option.
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To remove a condition that no longer
applies, or a column of values that are no
longer tested, right-click on the
appropriate column or row and select the
options:

. Delete Condition or

. Delete Column

A prompt displays to confirm the
deletion. You cannot delete the title
column or condition number row, nor can
you delete the allowable values column.

You can enter a conclusion into the table
in a number of ways:

. Type the text of the conclusion into the
first available row, over typing the Add
Conclusion text

. Drag onto the Add Conclusion cell the
appropriate behavioral object from the
Browser window such as a model
element, Activity Parameter, Operation
or Attribute

You can add further conclusion rows to
the list in any of these ways:

. Click on the [ +]icon underneath the list
of conclusions
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. Right-click anywhere on the conclusion
panel and select the 'Add Conclusion'
option, or

. Click on the == (Add Conclusion) icon
in the Decision Table toolbar

Each conclusion that you add 1s bound to
the previous conclusions, so that the final
decision takes them all into account.

List (Optional) You can provide a

allowable comma-separated value (CSV) list of the
values for the = values that you could assign to a
conclusion conclusion. If you do this, those values

are offered as suggestions to enter in the
value fields along the same row.

The allowable values column 1s hidden
by default. To display it, click on the =
icon in the Decision Table toolbar.

In the allowable values cell against each
conclusion, type in all the possible values
separated by commas. These values can
include operators such as >, <, =and ... .

Attributes dragged from the Browser
window and classified by an Enumeration
will complete the cell automatically and

make the field read only.
Set Each of the conclusions you set has
Conclusion values that define the outcome of the
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values conditional values in the same column,
when the conditions are met.

In each of the columns 1, 2, 3 and so on,
provide a conclusion value by either:

. Typing the value into the cell
(including operators such as >, <, = and
...) or

. Right-clicking on the cell and selecting
the 'Allowable Values | <value>' option
(as set in the allowable values cell)

Add Further @ To add further value columns to the table,
Conclusion either:

Columns . Right-click anywhere on the conclusion
panel and select the 'Add Column'
option, or

. Click on the il (Add Column) icon in
the Decision Table toolbar

These options add the column to both
'Condition' and 'Conclusion' panels.

Set theTable | The 'Table Aggregation' value indicates
Aggregation | how the conclusion values are to be
Values combined to form the decision.

Set the value by right-clicking on the
'Conclusion' column heading and
selecting the'Aggregation | <value>'
option.
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If you do not want to set the Table
Aggregation, select the 'Aggregation |
Clear' option.

To remove a conclusion that is no longer
valid, or a column of result values that
are no longer produced, right-click on the
appropriate column or row and select the
options:

. Delete Conclusion or

. Delete Column

A prompt displays to confirm the
deletion. You cannot delete the title
column or conclusion number row, nor
can you delete the allowable values
column.

If you have created a condition or
conclusion by dragging an object from
the Browser window, you can right-click
on its row and:

. Display the 'Properties' dialog for the
object, by selecting the 'Properties'
menu option

. Locate the object in the model by
selecting the 'Find in Project Browser'
option

At regular intervals, and before you exit
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changes from the table, click on the Save icon in
the Decision Table toolbar.

Notes

. The Decision Tables facility is available in the Unified
and Ultimate Editions of Enterprise Architect
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Code Generation from Decision
Models

It 1s possible to generate the method code of a Class from an
Activity element, based on the logic defined in its Decision
Table, by placing the Activity as a child of the Class
element from which the code is generated.

Set up Class and generate code

Ste | Action
P

1 | Create an Activity with a Decision Table.

2 | Make the Activity element a child of a Class
clement.

3 | Select the Class and press F11 to open the 'Generate
Code' dialog, and generate the code.

4 | Press F12 to view the generated source code.

Decision Table Code Templates
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Code Generation from a Decision Table automatically
applies these EASL code generation templates:

. Behavior Body
Decision Table

Decision Logic

Decision Condition

Decision Action

Notes

. Currently C++ 1s the only language implemented in the
EASL templates for Decision Table code generation

. You can use ActivityParameters to define method
parameters

. You can add Attributes to the Activity element to define
local variables

. The Decision Tables facility 1s available in the Unified
and Ultimate Editions of Enterprise Architect

(c) Sparx Systems 2022 Page 311 of 2309



Modeling Domains 3 February, 2022

Decision Tree

Represent and Analyze Decisions in a Tree Structure

A Decision Tree uses a visual notation to represent a series
of decisions and possible outcomes. It can be used in either
a descriptive or predictive manner to visualize outcomes and
decision points.

Creating a Decision Tree

1. Create a new Package called 'Decision Tree', followed by
a Decision Tree diagram called 'Key Decisions'.

2. Select the Pattern 'Decision Tree - Object' and place it on
the Diagram View.

@ Add Pattern Decision Trees::Decision Tree - Chject to Diagram x

Pattem Decision Trees::Decision Tree - Cbject (Ver: 1.0)

Tros i Caion T

i

Preview..,

Pattem Elements: | Use Auto Names  Element Notes:
Name Type Action Default -

Tail Decision Create Tail

Thumb Opposable Decision Create Thumb Opposable

Big Toe Opposable Decision Create Eig Toe Opposable

Long Tail Decision Create Lang Tail

Old World Monkey Object Create Cld World Monkey

Mew World Maonk... Object Create Mew World Monkey

Man Object Create kan

Ape Object Create Ape
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Modify the 'Primate Decision Tree' template created by the
Pattern to create a Decision Tree related to the interview
process for staff at a restaurant.

Make Appointment
«DT_True»
/Apphcan'. Met Criteia
<OT True» «DT_Falsen ~ 3
Success ful Reference Reject Applicant by
Check Phane
e
«DT_Truen
Well Presented s DSy
Mail
«DT_False»
«DT_T
Cusomer Facing Role
«DT_False»
N =\ Legend
Must Attend Second g
Interview l:‘ Test
[ ] outcome
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XML Schema ( XSD )

Schema Composer o x
Praofile
MyMeter Schema Type Schema -
. . MeterReading has 3 properties
e Con Il o s e Mad el (CH) inlined:0times, referenced:0 times and inherited.0 times
Hew ¥ Update | |Generate|  Model Ref http:/fiec.ch/TC57/2017/CIM-schem. . Meter has 8 properties
p . . cecham | references d by EndDe Event.EndDevice
Namespace http:/fiec.ch/TC57/201%/ CIM-schem... s d by, MeterReading Met
; referenced:1 times and inherited:0 tim
Property:
fmiL Meter UsagePoint(EndDevice)
| Meter Cardinality =
nulationKind
isSmartlnl | iimum: |0 Maximu m: |1 R
nulationKindBounded
. nulationKindBulk
Option
pgateKind
Default +) Specialization By Reference
nel
Choice
dityKind
MarketEvaluationPoint pocrane
] UsagePoint 4
Fimelnterval
tchablePowerCapability
ice
iceAction
iceControl
. iceEvent
~|iRestrict specializations to schema; .
= iceFunction =
Inline Definition Cance
Metering.IEC613968 Meter Select: All

Structural models in Enterprise Architect, especially Class
models, are frequently used to define the meta-model of
some domain of interest. For example a meta-model can be
defined using a Class model to rigidly define the objects,
data, relationships and types that make up the domain of
Geospatial information. Likewise, models can be (and are)
built to describe domains such as Water Management,
Health, Retail, Insurance, Car Registration, Entertainment
and many more.

These models are extremely valuable and frequently
represent a significant investment in time and money by
either commercial or standards based organizations. An
important part of realizing the benefit of these models, in
particular where information must be exchanged between
multiple parties, is in the definition of schema (often XSD
based) that codify how a message should be formed to be
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conformant to the underlying meta-model. Traditionally,
such message schema are written by hand, based on the
meta-model. This 1s generally a laborious and error prone
€XErcise.

Enterprise Architect has a long history of being associated
with the development of both commercial and standards
based meta-models, and there are many examples of models
defined in Enterprise Architect model files that are used to
specify the exact construction of an information domain of
interest.

The Schema Composer in Enterprise Architect has been
built to take maximum advantage of models stored in an
Enterprise Architect model file or repository (or Cloud
based server) by streamlining the conversion of model
information into schemas that comply with the naming
standards and format of a variety of popular industry
meta-models. This approach drastically reduces the time
taken to form a valid schema and eliminates human error in
transcribing model information into schema text.

The current version of the Schema Composer supports XSD
generation for a number of technologies, and in addition
supports the customization of output by integrating tightly
with both the Automation Interface and the Add-In
framework. In this manner it 1s possible to use one of the
schema generators supplied 'As-Is' or to write a custom
generator using JavaScript, or to go further and fully
customize the process by writing a suitable Add-In in a
language of choice.

In addition to the new Schema Composer, Enterprise
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Architect also supports the modeling of XSD and WSDL
definitions using UML Profiles that support explicit
modeling of the relevant types. This 1s sometimes necessary
when building a complex XSD or WSDL from scratch and
needing to have a fully worked out visual model of the final
schema. Note that as Enterprise Architect also supports the
import of XSD documents, it is possible to produce a
schema using the Schema Composer, and then for
documentation and visualization purposes (or even for
further customization), import that schema back into either
the current or a different model.

Additional topics included in the Schema Engineering
section are devoted to the Meta Object Facility (MOF), the
Ontology Definition Metamodel (ODM) and the National
Information Exchange Model (NIEM). The section on
NIEM is quite extensive, as Enterprise Architect includes
many features necessary to model and work with NIEM
domains and schema. As with some of the other
technologies, there 1s in addition a downloadable version of
the NIEM core as an Enterprise Architect model
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Getting Started

Selecting the Perspective

Enterprise Architect partitions the tool's extensive features
into Perspectives, which ensures that you can focus on a
specific task and work with the tools you need without the
distraction of other features. To work with the Case
Management Model and Notation features you first need to
select one of these Perspectives:

EI<perspective name> > Software Engineering > XML
Schema or WSDL or XSLT

EI<perspective name> > Information Exchange > NIEM

Setting the Perspective ensures that the schema modeling
diagrams, their tool boxes and other features of the
Perspective will be available by defaul:.

Example Diagram

The Schema Composer
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XSD Models

XSL Transforms

XML Validation

XML Service Oriented Architecture

Meta Object Facility
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Example Diagram
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The Schema Composer

Seamlessly Model Schema Compliant Message
Definitions in a SImple and Productive Tool

The Schema Composer is a versatile tool for quickly and
casily defining a variety of formal schema from a model.
Due to the unique nature of the Schema Composer, it 1s not
necessary to use a profile or stereotyped elements when
building the definition of an XSD (or other) document. This
greatly enhances the re-usability of the underlying model
and helps alleviate the complexity that arises when dealing
directly with XSD or other element types and restrictions.

Many industries have worked hard over the last decade to
define shared meta-models specific to their industry, and it
is these models that now form the basis for contractual
information sharing across organizations and across
geographic borders. A typical usage scenario of the Schema
Composer is in the creation of message definitions (schema)
to exchange information between organizations, ensuring
that such messages comply with the underlying meta-model
that has been adopted by the involved parties.

When information is shared between organizations, it is
frequently the case that only a subset of the full meta-model
1s required, but it 1s essential that what 1s shared conforms
precisely to the agreed meta-model. In this case the Schema
Composer is the perfect tool for deriving contractual schema
based on sub-sets and restricted data sets that take a 'slice’
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through the meta-model as a whole.

The Schema Composer avoids the common 'pain points' of
working with XSD and other schema languages directly:

. There is no need to create a relatively complex XSD
model composed of specific XSD elements, in addition to
your 'normal’ business and data models, to define the
required data, its associations and references, and any
restrictions or conditions

. You do not need to understand how to use the XSD
elements and apply the XSD naming rules and
conventions to correctly construct such models;
formatting and naming rules as specified by the supported
standards are automatically taken care of

The Schema Composer greatly simplifies the process of
creating standards compliant schema in a re-usable and
accessible manner. In this illustration, you can see how a
simple Class diagram 1s used as the source for the Schema
Composer to generate XML Schema.

Schema Composer
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Schema Composer

3 February, 2022

MeterReading has 3 properties
inlined:0times, referenced:0 times and inherited.0 times
Meter has & properties

referenced by EndDeviceEvent. EndDevice

referenced by MeterReading.Meter

By Reference

Profile
MyMeter Schema Type Schema
Schema Set Commeon Information Medel (CIM)
New ¥ Update Generate|  Model Ref http:/fiec.ch/TC57/2017/CIM-schem...
Namespace http:/fiec.ch/TC57/201%/ CIM-schem...
Namespace Prefj
Property Restric
Property:
L fimirss Meter UsagePoint(EndDevice)
=] InUseDate | Meter Cardinality
InUseStateKind isSmartin
=] MarketEvaluationPoint Minimum: 0 Maximum: | 1
= Meter isVirtual |
Ei MeterReading timeZong Options
ﬂ Name EndDevic|
=| NationalIntervalReading Default +) Specialization
Custe
5| oldperson ustomey
5| PanDemandResponse | Dispatch Chaice
= jisplay % i
=] Panbisplay =D MarketEvaluationPoint
= PanPri
= PanPricing i | EndDevic O usagePoint
5| pendingCalculation Glerm
=] rationalNumber
= Reading EndDevic
=] readingType | EndDevic
ﬁ Register 4 s 4
=| ServiceLocation
£lv] L Poi
I» [E statelntervalReading E e e
=] string Hemslen v|iRestrict specializations to schema;
= TimeInterval | AssetCon
Inline Definition
Metering.IEC613968 Meter Select: All

o referenced:l times and inherited: 0 times

frulationKind
mulationKindBounded
mulationKindBulk

pgateKind

nel

modityKind

ncy

Fimelnterval
tchablePowerCapability
evice

eviceAction
eviceControl
eviceEvent

eviceFunction

Figure shows a Schema Composition for the Process Order
domain in the Example model

Access

Ribbon

Benefits

Develop > Schema Modeling > Schema
Composer > Open Schema Composer

The Schema Composer:
. Operates on a Class model rather than an XML schema

profile
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Relieves you of the XSD-specific design and schema
generation decisions, whilst still ensuring consistency
across the profile

Can operate on a generic Class model to provide generic
XSD documents

Is most useful when operating on industry standard Class
models that have specific domain based meaning

In most circumstances operates on a full model from
which a subset of properties from selected Classes are
drawn to build specific messages, to communicate only
what 1s necessary for the information to send or request

For standards such as NIEM, will generate a new
sub-model as part of a broader NIEM compliant schema
definition

Standards that the Schema Composer currently supports
include:

The Common Information Model (CIM)
National Information Exchange Modeling (NIEM)

United Nations Center for Trade Facilitation and
Electronic Business (UN/CEFACT) Modeling
Methodology (UMM), specifically the Naming and
Design Rules (NDR) 2.1 and 3.0

Universal Business Language (UBL), specifically the
Naming and Design Rules (NDR) 3.0

The Schema Composer also helps you to build a definition
of the same message using different formats such as:

XSD
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. RDFS
. JSON
In addition the Schema Composer

. Supports formats implemented using a custom Add-In
that takes advantage of the Schema Composer automation
interface

. Has built-in support for various serialization formats and
styles used by different industry models

Notes

The Schema Composer is supported in the Corporate,
Unified and Ultimate Editions of Enterprise Architect
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Schema Composer Profiles

Schema Composer profiles are the configuration files that
describe the elements and restrictions that will make up a
particular schema or sub-model. Profiles are generally tied
to a particular technology such as the Common Information
Model (CIM) or the UML Profile for Core Components
(UPCC), and the interpretation of the material within the
Profile and the nature of the schema or sub-model published
will be dependent on the technology-specific generator used.
While Enterprise Architect supports a number of
technologies 'out of the box' (and more are planned), it 1s
also possible to customize the process by taking advantage
of the extensive automation interface in Enterprise Architect
to leverage the rich content of Schema Composer Profiles
under your own terms, either in an Add-In or script.

Schema Profiles

A Schema Composer profile comes in two forms. Each form
fulfills a particular system requirement - Schema generation
(xsd, rdfs, json) and sub model creation. When you create a
profile in the Schema Composer you choose which form to
use based on your needs. A single profile in the Schema
Composer can be used to either compose a schema, in its
common forms, or create a UML sub-model from a core
model.
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Profile Types

Type Description

Model A profile of this type is used to generate a
Transform sub-model from a core model.
Schema A profile of this type 1s used to generate a

schema; typically an XSD schema
representing messages, but also other
formats such as JSON object notation and
resource descriptor formats.

Schema Composition Methodologies

National Information Exchange Model
(NIEM)

Enterprise Architect provides a NIEM framework and
Schema Composer for generation of sub-model and XML
schemas.
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Common Information Model (CIM)

Enterprise Architect Schema Composer supports provides
the CIM standard out of the box, for composition of CIM
compliant schema.

Universal Business Language (UBL)

Enterprise Architect provides a Universal Business
Language framework, and the Schema Composer which
provides the UBL standard for schema generation.

Core Component Technical Specification
(CCTS) UN/CEFACT

Enterprise Architect provides a UML Profile for Core
Components framework and Schema Composer. The
Composer can generate business components libraries from
core component libraries and simplifies the composition /
publication of schema from message assemblies / business
information entities.
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Generic

Where a standard does not meet your requirements, the
generic option provides a simpler choice for quick schema
composition from your UML model. Typically you will
model your own data library using UML Classes with
attributes, associations, Aggregation and Inheritance. You
can then use this model as the input to the Schema
Composer.

EA Script Engine

Enterprise Architect provides a scripting engine that
supports JavaScript, VBScript and JScript languages. The
scripting engine is also integrated with the Schema
Composer. When generating a schema, either for a
particular standard or generic scheme, a script can be
employed to perform the operation on its own or as a
supplement to the options provided by the standard.

EA Add-In

Enterprise Architect provides Add-In integration with the
Schema Composer. An Add-In can participate in the
generation of the sub model or schema by registering its
interest with Enterprise Architect. The Add-In can provide
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options and alternatives to be listed in the 'Schema
Generation' dialog, and will be invoked should its options be
chosen. The Add-In can access the content of the profile
using the Schema Composer automation interfaces.
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Create a Schema Profile

A schema profile identifies the name, technology and
content of the schema as a precursor to defining how the
schema 1s generated. You can create and edit as many
schema profiles as you need. Schema profiles are bound to a
single technology and will either map to a generated schema
or a sub-setting transform.

Access

Ribbon Develop > Schema Modeling > Schema
Composer > Open Schema Composer

Creating a new Profile

If you are creating a schema for a particular technology,
start by opening a model that has the required meta-model
loaded. Sparx Systems make a number of meta-models
available when using the Model Wizard and/or the Sparx
RAS/Cloud services. Follow these steps to build a new
Profile. With the Schema Composer displayed, click on the
'New' button and select the profile type, either Schema or
Transform.
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Mew Model Transform x

Name: MeterConfig

Schema Set:  Common Information Model (CIM) -

Namespace: http:/fiec.ch/TC5I/MeterConfig#

Save Profile To
File System

Model Artifact

Schema

L

The New Profile Screen

Option Action

Schema Set Select the standard to use, or choose the
'Generic' option.

Namespace Depending on the standard you have
selected this field might take an
automatic value or remain blank. Provide
a relevant namespace if blank. Refer to
the next section for a description of how
namespaces are managed in the Schema
Composer.

Save profile = Profiles can be stored in the file system or
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To: in the model. Profiles stored in the model
can be shared with others, while file
system profiles are private.

OK Click on this button to edit the new
schema in the Composer.

Namespaces

When a new profile is created, you specify the target
namespace and the namespace prefix. Schemas typically
involve multiple namespaces and the Schema Composer
provides support for this within a single model. The scheme
by which namespaces are identified is the presence of two
specific properties on a Package. The properties are 'URI',
which specifies the namespace, and 'Alias', which provides
the namespace prefix. The properties can be present on the
immediate Package or a parent Package. When present,
elements of the Class will take that namespace. Where no
namespace exists, Classes will take the target namespace
specified when the profile was created.

Save the profile

Click the Update button to save the profile you have just
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created.

Notes

. The process of creating and generating schema for NIEM
has additional notes in the NIEM Help topic

. The Schema Composer is supported in the Corporate,
Unified and Ultimate Editions of Enterprise Architect

(c) Sparx Systems 2022 Page 333 of 2309



Modeling Domains 3 February, 2022

Schema Compositions

A schema composition refers to a restricted set of elements
taken from the model that together describe a unique entity
that has no equivalent in the model. Commonly, schema
compositions are used to generate schema files such as XSD
files. In contrast, model compositions are used to configure
the material as the basis of a subset 'transform' - for example
when creating a NIEM model subset.

Define Schema Content

These steps walk you through the basic procedure of
composing types in a Schema profile and show how you can
restrict the content of elements to meet the message
requirements.

Add Classes

Drag the required Class elements from the Browser window
into the 'Classes' panel. As you add a Class:

. Its ancestry is listed in the 'Inheritance' section in the
middle panel

. Its attributes are listed under the 'Inheritance' section, with
a blank checkbox against each one; Association and
Aggregation entries are named according to the role name
on the connector

. Its model structure path is shown underneath the 'Classes'
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panel

Classes

j ActivePower
j ActivityRecord
AssetModelUsageKind
j Channel
ComDirectionKind

[ E ComFunction
ComTechnologykind
j ConfigurationEvent

[ E ConnectDisconnectFunction
CorporateStandardKind
j CurrentFlow
j DateTimelnterval
j ElectronicAddress

Select Properties

Attributes

ComFunction
Inheritance
EndDeviceFunction
AssetFunction
Identified Object
ComFunction Attributes
amriddress : String
amrRouter : 5tring

direction : ComDirectionKind

LA [5] |15

technology : ComTechnologyKind
ComFunction Associations
ComModule : ComModule
EndDeviceFunction Attributes

*| enabled : Boolean
EndDeviceFunction Associations
EndDevice : EndDevice

Registers : Register

Any time you select a Class in the 'Classes' list, its attributes
and model ancestry are listed in the 'Attributes' list. Select
the checkbox against each attribute to define the elements of
this type. When chosen, the attribute's type is added
automatically to the schema, appearing in the 'Classes' list
and the 'Schema' panel to the right.
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When an attribute is unchecked, the type 1s not
automatically removed. Types can be removed using the
Class context menu. It 1s worth noting that each time a Class
1s selected, all references to the Class are displayed in the
status panel, enabling you to quickly review any Class
usage.

referenced by: ConfigurationEvent.Names
inlined by: ConnectDisconnectFunction.Mames
referenced by: Manufacturer Mames
referenced by Meter Names

referenced by: MeterMultiplier Names
referenced by: ReadingType.Names
referenced by: Register Names

Inheritance

If you favor or foresee a need for inheritance in the schema
you are preparing, it would make sense to begin the
composition with ancestors first, then re-use these as child
Classes are added. The method is not set in stone. You can
switch from an inheritance model to an aggregated
composition or vice-versa at any time. Here is a brief
description of the provision of inheritance in the Schema
Composer.

The Schema Composer offers flexibility in dealing with
inheritance. For example, you can choose to aggregate
selected attributes from the Class and its parent, while
choosing to inherit the grandparent. However, when you
choose to use inheritance, you choose to inherit the
restricted form of that type as well. When an ancestor 1s
selected 1n this list, the generated XML schema would show
an extension element identifying this ancestor. Only one
ancestor can be selected.
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Click on the Update button to validate and save your schema
profile.

If there are any problems with the profile, they are i1dentified
in the status panel in the top right of the screen.

Redefined Types

One of the common issues with schema composition is the
requirement to be able to vary a type description to meet
various demands of the instances a schema describes. A
vehicle, for example, might be described by its brand, model
and price by an element of a Truck type, but by its year,
model and color by an element of a Sedan type. The issue is
that we might only have one actual Vehicle Class at our
disposal. To address this the Schema Composer allows you
to clone the Vehicle Class and give it another name. You can
then assign this version of Vehicle to any property that has
Vehicle as its type. The type created is only available within
the domain of the schema - the model is untouched.

To create a new definition of a type, select the Class first in
the 'Classes' list, then right-click on i1t and choose the
'Redefine Type' option. Enter a unique name for this type
and press the Enter key. You can then define or restrict this
type independently, the way you would for any Class.
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Set element as root

Redefine Type

Remove the selected element

Find in Project Browser

Root elements

Edit root element cardinality

Remove root attribute from element

Remove the selected element

Find in Project Browser

When the schema is generated, a single top level element
representing the message is generated. The body or elements
of this top level element are the Classes marked as root
elements. The cardinality of these root elements can be
adjusted. To mark a Class as a root element or restrict its
cardinality, right-click on the Class in the list and use these
context menu options:

. Set element as root - root elements form the body of the
top level element representing the message / profile

. Edit root element cardinality - set the minimum and
maximum number of instances

. Remove root attribute from element - removes the root
mark from the Class

. Remove the selected element - delete the selected element
from the schema
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. Find in Project Browser - locate and highlight the element
in the Browser window

Property Restrictions

Property Restrictions X
Property:

ConnectDisconnectFunction. Switches

Cardinality

*

Minimum: 0 Maximum: +| Unbounded

Options

Default * Specialization By Reference

Choice ;I
[] GroundDisconnector

O Jumper

MktSwitch

ProtectedSwitch

[ sectionaliser

Switch

1| i B

‘Restrict specializations to schema:

Inline Definition Cancel

In the 'Attributes' list, right-click on a selected property and
use the context menu to add, edit or remove a property
restriction. Use this feature to:

Modify the property cardinality

Redefine the type of the property

Enable and limit the choices available for this property

Mark a property to be emitted as an inline element
definition
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. Mark a property to be emitted 'By Reference'

Cardinality

The cardinality of a property can be further restricted from
its model counterpart, but it cannot be less restrictive. The
cardinality can be changed for any root element Class and
any Class property.

Type redefinition

When a Class is redefined within the Schema Composer it
creates a new type. The new type is a clone of the original,
but has a name that is unique to the schema. A Payment
enumeration type, for example, might be redefined as a
CardPayment to better suit the schema purpose. The new
type 1s a restriction of the original in that no new attributes
can be added to it. Other properties that share this type and
be similarly restricted by specifying the new type in their
restriction dialog. Redefined types such as sub types can be
offered as additional choice elements in the restriction of
other properties.

Specializations

Where specializations of a property's type are present, those
subtypes will be available in the 'Restriction' dialog. When
more than one specialization is selected, these will appear as
choice elements in the schema. When only one 1s chosen,
the property will exhibit this subtype in the schema.
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Inline Elements

A property type will be emitted as an inline definition when
this box 1s checked.

By Reference

A property will take the 'By reference' form when emitted in
the schema. The 'By reference' form emits an inline
complexType that defines a single attribute named 'ref' of
type 'string'.

Property Constraints - Facets

Facets are supported in the Schema Composer Generic
Profile. The sources of facets are the Tagged Values on a
property. Tagged Values are recognized as facets if they
name a constraining facet from the XML Schema
specification; JSON validation keywords are also
recognized.

v Tagged Values
Manufacturer Chutact EE ':‘l & B Q )
shufacturer = 2 e @

Attribute (name)

+Manufacturer minLength 3

whitespace preserv ve

/L‘ \ maxiength 54

Constraining Facets from XML Schema:
. length
. minLength
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Validation keywords in JSON:

maxLength
pattern
enumeration
whiteSpace
maxInclusive
maxExclusive
minExclusive
minlnclusive
totalDigits
fractionDigits

Number and integer

- multipleof

- minimum

- maximum

- exclusiveMinimum

- exclusiveMaximum
strings

- minLength

- maxLength

- pattern

arrays
- minltems
- maxItems
- uniqueltems
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Class Diagrams

The Schema Composer also supports the creation of simple
XSD and other formats from generic UML Classes. This i1s
particularly useful when there 1s a need to export a Class
definition in a generic manner for consumption by a script
or web based tool, for example.

Generating schema from Class diagram

Users who prefer to use a modeling approach in
composition can also use the Schema Composer for the
generation of their chosen format(s). Any Class diagram can
be loaded into the Schema Composer. This image illustrates
a message composed using the UML Profile for Core
Components, but it is not necessary for the message to be
modeled according to a particular UML profile.
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A
Passport

=ALMA=

1

«ABIE=
MyBIE:MyPeriod

BBIE=
+  Expiry_End: DateTime [0..1]
+  Expiry_Start: DateTime [0..1

= AL A=

=ABIE=
MyBIE:MyPerson

+  Birth: DateTime [0..*]

+  FamilyMame: Text [0..%]
+ Mame: Text [0..%]

+  Title: Text [0..%]

=BBIE=

=ASBIE=
+Mationality 1 1 +Residence

=ABIE=
MyBIE:MyCountry

3 February, 2022

‘ ‘ =ABIE=

MyBIE:MyAddress

=BBIE=

+ Identification: Identifier [0..%]
+  Mame: Text [0..%]

«BBIE=

+  Country: Identifier [0..1]
+  LineCne: Text [0..1]
+  StreetName: Text [0..%)

Loading the message into the Composer

The message 1s loaded into the Composer by selecting a
Class on the diagram that represents the message and using
its context menu to present the diagram as a schema in the
Schema Composer. The selected Class will become the root
element of the message and its relationships will shape the

schema that 1s loaded.

This is the Class diagram loaded into the Schema Composer
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Profile
Passport Schema Type Schema -
Schema Set Core Components (UM/CEFACT) - NDR 3.0 Mr:ffess h?:jf' Dﬂ;‘DEﬂiESHe 4
| New ¥ | | -pdale | ‘GE”EE“E ‘ Mod Ehodd inlineedj'egtcimegyr.eé':r:::e.dﬂﬂtir:g:ind inherited:0 times
Namespace hittp:/ /myauthority.org/passports
Namespace Pr... rsm:
Urified Schema  true -
Classes Attributes Schema
= Address Address [l o9 Passport
=| Court
j Decimr:I Address.Attributes =l Address
= MyCode BuildingMumber : My Text S| Country
= MyDateTime CityName : MyText = MyCode
= Myldentifier CountryName : My Text =| MyDateTime
ﬁ mr;:sure Postcode : MyCode S| Myldentifier
D: oo StreetMame : MyText 5| MyMeasure
& Person = MyTex
5l String S| Peried
=] Person
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Schema Analysis

Analysis on the go

The Schema Composer performs analysis of each type as it
1s added to the schema, and whenever the Class i1s selected.
The System Output window will show how many, if any,
references exist for the type, the number of times it is
inherited and other helpful information. This illustration
shows a message detailing the elements that are referencing
the selected Class.

referenced by: Perod DateCflssue_Start .
referenced by: Person.Birth
inlined:0 times, referenced: 3 times and inhernted:0 times
MyCode has 10 properties
referenced by: Address. Postcode
referenced by: Person.Gender
inlined:0 times, referenced: 2 times and inherted: 0 times —

Validation on the go

The Schema Composer performs specific validation for a
technology should one be assigned. This image shows
warnings about missing Tagged Values for Classes in a

schema built on the UN/CEFACT Core Components
standard.
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Waming: data TypeCQualifier TermMame facet missing for class Myldentifier
Waming: data TypeCQualifierTermMame facet missing for class MyMeasure
Waming: data TypeQualfierTermMame facet missing for class MyText
Waming: data TypeCQualifierTermMame facet missing for class MyCode
Waming: data TypeCQualfierTermMame facet missing for class Myldentifier
Waming: data TypeCQualfierTermMame facet missing for class MyDate Time
Waming: data TypeQualfierTermMame facet missing for class MyMeasure
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Generate Schema

Having designed a profile, at any stage, with a minimum of
definitions and customizations, you can quickly and easily
generate the schema or sub-model. Depending on the
technology chosen and the profile type (schema or
transform), the formats presented to you will vary. Note
multiple formats can often be generated at once. And, of
course, you can repeat the process easily, as the composition
evolves or after design changes to the model.

Profile: MeterConfig

Schema Format

¥ML Schema (XSO)

Resource Description Framework SCchema (RDFS)
Resource Description Framework Schema - Augmented (..
JavaSscript Object Notation (] SON)

Execute custom script

Select the targets to export for this profile.

Generate Cancel

Access

Ribbon Develop > Schema Modeling > Schema
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Composer > Open Schema Composer :
Generate

Notes

. The Schema Composer is supported in the Corporate,
Unified and Ultimate Editions of Enterprise Architect

(c) Sparx Systems 2022 Page 350 of 2309



Modeling Domains 3 February, 2022

Select a Schema Profile

Access

Ribbon Develop > Schema Modeling > Schema
Composer > Find Schema Composer
Profiles

Develop > Schema Modeling > Schema
Composer (icon)

Locating Schema Profiles in the Model

Schema profiles can be located quickly from the Schema
Composer drop-down menu in the ribbon. The menu
provides quick access to the existing profiles in the model.

v Open 5chema Composer
Import for S5chema Composer

Find Schema Composer Profiles
Help...

« Find in Project
®5tart Page i Schema Composer Find inProject X

Common Searches -| | Schema Profiles - | || <Search Term> b

Drag a column header here to group by that column.

|1 Element Type Aut... Stereotype  Scope Status Phase ModifiedDate
D CustomerMeterDataSet Artifact  sme... Public Proposed 1.0 9/03/2016 4.
D CustomerMeterDataSet_copy Artifact  sparx.. Public Proposed 1.0 15/03/2016 4:...
D MeterReading Artifact  sparx.. Public Proposed 1.0 15/03/2016 5:...
D Cle035604 Artifact  sparnc.. Public Proposed 1.0 16/03/2016 12...
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Locating Schema Profiles in the Schema
Composer

Schema profiles can stored in either the model and file
system. You can easily locate every profile by authored in
your model by opening the Schema Composer and clicking
the select profile button (the button with the ellipsis '...")
This brings up a list of all the profiles for this model and
indicates where they live; the model or the file system. You
might have many Enterprise Architect models that you work
with, but only those file system profiles that relate to the
open model will be listed.

Message Profiles X
Mame Location Modifie
CustomerMeterDataset TCSTCIM: composer Wedne
CustomerMeterDataSet_copy TCSTCIM: composer Tuesd
MeterReading TC57CIM: composer Tuesd
Cle035a04 TCSTCIM: composer Wedne

{ DemonstrationReading File System Wedn:
InheritanceExample File System Wedne

Mew k Cancel
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Generate Schema File

Having defined a schema profile and added the necessary
elements and restrictions, you can quickly and easily
generate the schema(s). XML schema generation is
available 1n all technologies, but each technology might
support additional formats.

Access
Ribbon Develop > Schema Modeling > Schema
Composer > Open Schema Composer :
Generate

Schema Formats

Select the checkbox against each schema format to export.

Schema Details
Format
CIM . XML Schema (XSD)
. Resource Description Framework
Schema (RDFS)
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UN/CEFACT
NDR 3.0

UN/CEFACT
NDR 2.1

Generic

UBL 2.1

Execute
Custom
Script
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. Resource Description Framework
Schema - Augmented (RDFS)

. JavaScript Object Notation (JSON)
. Execute Custom Script

. XML Schema (XSD)
. Execute Custom Script

XML Schema (XSD)
. Execute Custom Script

. XML Schema (XSD)

. Resource Description Framework
Schema (RDFS)

. JavaScript Object Notation (JSON)
. Execute Custom Script

. XML Schema (XSD)
. Execute Custom Script

Although the Schema Composer can
generate schema for a number of
recognized standards, it also features a
scripting solution for those users who
want control over the format and medium
of the schema. When you specify a script
to the generator, it is referring to a
language script such as JavaScript that
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exists in your model. How and what the
script produces 1s pretty much up to you.
How the script accesses the schema in the
Schema Composer 1s documented in the
Schema Composer Scripting Integration.

Generate

Click on this button to generate the schema.
Use a file browser to locate and open the schema files.

Notes

. You can edit and validate XML documents including
XSD schema, using Enterprise Architect

. You can set Enterprise Architect as the default document
handler for XML documents
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CIM Schema

Schema Composer
Profile

EndDeviceConfig

New » Update

Classes

| configurationEvent
ConnectDisconnectFunction
CorporateStandardKind
CurrentFlow
DateTimelnterval

=] Blectronicaddress

E endpevice

=] EndDeviceCapanility
EndDeviceFunction
EndDeviceFunctionKind
EndDevicelnfo
LifecycleDate
Manufacturer

Minutes

NameType
NameTypeAuthority

PerCent

ProductAssetModel

=] ratienalMumber

=] ReadingInterharmonic

[E ReadingType

=] RealEnergy

Register

=| RemoteConnectDisconnectinfo

SealConditionKind

Metering IEC61368 EndDevice

Generate

Schema Type
Schema Set
Model Ref
Namespace
MNamespace Prefix

Attributes

EndDevice
Inheritance
AssetContainer

EndDevice Attribute

<

amrSystem : String

<

installCode : String

<

isPan : Boolean

isSmartInverter - Bol

<

isVirtual - Boolean

<

timeZoneOffset : Mi
EndDevice.Associali
Customer - Custome|
DispatchablePowert
EndDeviceContrals
EndDeviceEvents : §

Guide

Schema

Commen Information Model (CIM)

httpi/fiec ch/TCS7/CIM-generic
http:/fiec.ch/TC57/CIM-generic#EndDevic...

Property Restrictions
Property.

EndDevice EndDeviceFunctions

Cardinality
Minimum: @ Maximum:  *
Options

Default + Specialization
Choice

ComFunction
ConnectDisconnectFunction
EndDeviceFunction
SimpleEndDeviceFunction

i[] EndDeviceFunction
EndDeviceGroups
| EndDeviceInfo : Eni

ServicelLocation

~|:Restrict specializations to schema;

Inline Definition

| SimpleEndDeviceFunction_Inlinel has 0 properties
inlined:0 times, referenced.0 times and inherited:0 times
SimpleEndDeviceFunction has 0 properties
referenced by EndDevice EndDeviceFunctions
inlined:0 times, referenced:0 times and inherited:0 times
EndDevice has 7 properties
inlined:0 times, referenced 0 times and inherited 0 times

DisconnectFunction
teStandardKind

| Unbounded Flow
pelnterval
icAddress
By Reference <=
evicelnfo : EndDevicelnfo [0..1]
Bystem : String [0..1]

lICode : String [0..1]

h : Boolean [0..1]

ftual : Boolean [0.1]

ZoneOffset : Minutes [0..1]

ice Capability

iceFunction

ice FunctionKind

icelnfo

Cancel FDate

cturer

UsagePoint : UsagePoint

AssetContainer Attributes

AssetContainer Associations

Select: Al None

= Minutes
= Money
b [l Name
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eviceFunctions : EndDeviceFunction [0..%] (m)

This guide describes the creation and generation of a CIM
compliant XML Schema

Create a CIM message

Ste Action
P

1 | Display the Schema Composer.

2

Click 'New | Schema'.

3 | Enter a unique name for this CIM schema

(c) Sparx Systems 2022
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4 | Select the Common Information Model.

5 | Drag the initial CIM Class(es) into the Class window
that best represents the message. Set root elements
appropriately using the context menu.

6 | If you want to compose this type using inheritance,
select a single ancestor from the inheritance list.

7 | Use the checkboxes on the attributes of each Class to
define the set of properties that will describe this
message or schema.

8  Apply restrictions to elements using the context
menu on the property.

9 | Click update to save the message.

10  Click the Generate button and choose the schema
formats to export.
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NIEM Schema Guide

Generation of schema for NIEM is accomplished on either
an instance of a ModelPackageDescription Class (NIEM 3.0
and above) or a «ModelPackageDescription» stereotyped
component (NIEM 2.1). In either case a dialog 1s presented
that allows you to configure the schema produced.
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Generate NIEM MPD Schemas

Model myMPD
Package
Directory:
Options
MIEM 3.0 & XML Encoding: UTF-3 ~
MPD Artifacts
Package Filemame
Applnfo \myMPO\base-xsd\niem\appinfol3. \appinfo.xsd
Structures YmyMPD\base-xsdiniem\structures\3. Mstructures. xsd
MNIEM-xs Y\myMPD\ba se-xsdyniem\proxyxsd 3. 0hxs.xsd
Conformance Targets  \myMPD\base-xsdiniem\conformanceTargets\3. conforma...
Local Terminology YmyMPD\base-xsdiniemilocal Terminologyi3. MlocalTermino...
Catalog myMPOVmpd-catalog.xml
Mamespace Package
Package Package Stereotype Filemame
myMPD exchange myMPD exchange InformationModel \myMPO\base-xsd\exter
Miem-core EA 1223 Gen
L 4
View 5chema Close Help

Generate NIEM Schemas (NIEM 2.1)

Click on a component with a «ModelPackageDescription»
stereotype and select one of these options:

Ribbon Specialize > Technologies > NIEM 2.1 >
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Generate NIEM 2.1 Schema or

Context Right-click on the element | Specialize |
Menu NIEM 2.1 | Generate NIEM 2.1 Schema

Generate NIEM Schemas (NIEM 3.0 and
above)

Click on any object instance of a ModelPackageDescription
Class and select one of these options:

Ribbon Specialize > Technologies > NIEM >
Generate NIEM Schema

Context Right-click on the element | Specialize |

Menu NIEM | Generate NIEM Schema
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UPCC Schema Guide

i Schema Composer X
Profile

AddAccount

New » Generate,

Classes

[E AccountingAccount
= Amount

= capitalasset

[= capitalassetAmortization
= code

= pateTime

= pecimal

= wentifier

= Measure

= Numeric

[H rercent

= reriod

[ string

= Text

«BIELibrary» BIELibrary. CapitalAssetAmortization

Schema Type
Schema Set
Model Ref
Namespace
Namespace Prefix
Unified Schema

Attributes

Schema -
Core Components (UN/CEFACT) - NDR 3.0
http://myaccounts org/accounts
http://myaccounts org/accounts

rsm

false

CapitalAssetAmaortization

Inheritance

CapitalAssetAmortization Attributes

< [« [&] [<] [&] [&] [&] [&] [«] [] [«

Basis . Amount

BasisReductionAmount : Amount
BasisReductionPercent : Percent
CalculationParameterAmount : Amount
CalculationParameterMumeric - Numeric
CalculationParameterPercent - Percent
LifetimeDuration : Measure
LifetimeEndCost : Amount
LifetimeEndCostType : Code

Method : Code

ResidualValue - Amount

CapitalAssetAmortization Associations

+| Specified - Period

Select: All None

inlined:0times, referenced:1 times and inherited:0 times
Identifier has 8 properties

referenced by. AccountingAccount Identification
inlined:0times, referenced:1 times and inherited:0 times
CapitalAssetAmortization has 12 properties

referenced by. CapitalAsset Specified
inlined:0times, referenced:1 times and inherited:0 times

Schema

4 (g9 AddAccount
4 [E| AccountingAccount
 AmountType - Code [0.1]
¢ Closing : DateTime [0.1]
= IFRS : CapitalAsset [0.1]
¢ Identification : Identifier [0.1]
# Language : Code [0.1]
¢ Name : Text [0.1]
# Nature : Code [0.1]
4 = Amount
¢ Content: Decimal [1]
@ Currency : String [0.%]
# CurrencyCodeListVersion : String [0.%]
4 = capitalAsset
@ Acquisition : DateTime [0.1]
= Specified : CapitalAssetAmortization [0.*]
# ValueSplit : Numeric [0..1]
4 = CapitalAssetAmortization
@ Basis - Amount [0.1]
v BasisReductionAmount : Amount [0..1]

3 February, 2022

This guide describes the composition and generation of a
UPCC compliant XML schema.

Creation of UPCC Schema

Ste Action

1 | Display the Schema Composer.

2 | Click 'New | Schema'.

3 Enter a unique name for the schema.
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4

Select the UPCC Naming and Design rules to use,
from the list of standards.

Drag one or more <ABIE> components from a <BIE
library> into the Class list.

Set the Class as a root element using the context
menu.

Select required attributes (Referenced types are
added to the schema).

Click on the Update button to save changes.

Click on the Generate button and select 'XML
Schema'. Click on the OK button.
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Model Compositions

The model composition feature of the Schema Composer is
useful for creating a sub-model from a core model. This can
be as simple as generating a single business Package from a
core Package (CDT library to BDT library transform in
UN/CEFACT Core Components standard) or creating a
complete sub-model from a large core model.

The enormity of such a task can be daunting and error
prone; ensuring every type that is referenced by the
sub-model is included by the sub-model, for example. The
Schema Composer addresses this problem by automatically
working out the dependencies and adding them to the
schema for you where necessary.

Create Transform

Mew Model Transform 4

MName: Retail Domain
Schema Set:  Core Componerts (UN/CEFACT) - NOR 3.0
MNamespace: hitp //business.com/retail /abie|

Save Profile Ta
File System
Model Artifact

[._"'1:

Cancel
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Define Model Content

Content 1s added to the model by dropping Classes from the
model on to the Schema Composer Class window and
choosing which properties to include. The resultant type can
mirror the core type or a provide a simpler classification.
When a property 1s included, the Schema Composer will
check the property type and if the type 1s missing will add it
to the schema automatically.

Reference checking

When a property is excluded that was previously included in
the schema and is no longer referenced, the property type is
not automatically removed. However, the Schema
Composer will always show the number of references for a
type if you select it in the Class window. Types that show
no references at all can easily be removed.

referenced by: Perod DateCflssue_Start -
referenced by: Person.Birth
inlined:0 times, referenced: 3 times and inherted:0 times
MyCode has 10 properties
referenced by: Address Postcode
referenced by: Person Gender
inlined:0 times, referenced:? times and inherted 0 times =

Summary
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The process of composing a sub-model 1s summarized here:
1. Create a Schemer Composer Transform Profile

2. Create elements by dropping Classes from the model into
the schema.

3. Include / exclude required properties.
4. Generate the sub model.

Access

Ribbon Develop > Schema Modeling > Schema
Composer > Open Schema Composer :
New > Transform
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Generate a Model Subset (Transform)

Having defined the content of your sub-model or library and
applied any restrictions, you can now generate the model.
The model transforms that can be performed depend on the
technology associated with the profile. Each technology and
the transforms it supports are listed here:

Access
Ribbon Develop > Schema Modeling > Schema
Composer > Open Schema Composer :
Generate

Model Transform

Select the model transform(s) to run.
Transform Description
Option

NIEM NIEM Model Subset

This option will generate a NIEM Model
Subset containing the schema described
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by the profile.

When you click on the OK button, you
will be prompted to select the target
Package for creation of the subset. The
<<Namespace>> Packages that make up
the subset will then be created at this
location. If any of the subset Packages
already exist at this location, their content
will be added to. All subset Packages will
have the 'defaultPurpose' Tagged Value
set to 'subset'.

Execute custom script

A user defined language script such as
JavaScript will be executed. The script
can obtain access to the profile using the
Schema Composer automation interfaces.

Generic model Subset

You will be prompted for a target
Package. This will be populated with the
types from the schema. If a qualifier is
entered this will be applied to the Classes
generated. Any restrictions in the schema
will also be applied. Types that exist in
the target Package will be overwritten.
New properties will be added. Types or
properties that exist in the target but that
no longer exist in the profile will not be
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UN/CEFACT
NDR 3.0
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removed by this process.
Execute custom script

A user defined language script such as
JavaScript will be executed. The script
can obtain access to the profile using the
Schema Composer automation interfaces.

BDT Library

A Business Datatype Library will be
populated from core datatypes listed in
the profile. Stereotypes will be
transformed according to the CCTS
specification. The types could be more
restricted than their core counterparts.
Properties of datatypes that exist will be
overwritten. New properties and types
will be added to the library. Types are
matched by name and stereotype.

Types or properties that exist in the target
but no longer exist in the profile will not
be removed by this process.

BIE Library

A Business Information Entity library
will be populated from aggregated core
components. listed in the profile.
Stereotypes will be transformed
according to the CCTS specification.
Properties of datatypes that exist will be
overwritten. New properties and types
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NDR 2.1
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will be added to the library. Types are
matched by name and stereotype.

Types or properties that exist in the target
but no longer exist in the profile will not
be removed by this process.

Execute custom script

A user-defined language script such as
JavaScript will be executed. The script
can access the profile using the Schema
Composer automation interfaces.

UDT Library

Performs an unqualified copy of selected
core datatypes to a UDT library.

QDT Library

A Qualified Business Datatype Library
will be populated from core datatypes
listed in the profile. The names of the
resultant types will be qualified by the
named qualifier in the profile.
Stereotypes will be transformed
according to the CCTS specification.
Properties of datatypes that exist will be
overwritten. New properties and types
will be added to the library. Types are
matched by name and stereotype.

BIE Library
A Business Information Entity library
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will be populated from aggregated core
components listed in the profile.
Stereotypes will be transformed
according to the CCTS specification.
Properties of datatypes that exist will be
overwritten. New properties and types
will be added to the library. Types are
matched by name and stereotype.

Execute custom script

A user-defined language script such as
JavaScript will be executed. The script
can obtain access to the profile using the
Schema Composer automation interfaces.

Generate

Click on the OK button to generate the schema. When the
generation 1s complete, the message Export of profile
<name> completed displays.

You can then expand the Package in the Browser window to
see the generated UML model.

Notes
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. The Schema Composer is supported in the Corporate,
Unified and Ultimate Editions of Enterprise Architect
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UML Profile for Core Components
(UPCC)

The UPCC framework provides core component and core
data type libraries and is available to Enterprise Architect
users through the Model Wizard ('Create from Pattern' tab of
the Start Page). Whether you model according to the UMM
specification, or want to leverage the advantages this
standard brings, or have a compliance requirement, to model
with this technology you will require - as a minimum - a
Business datatype library and a Business Information Entity
library. The Schema Composer can generate these libraries
for you.

This image shows a BDT library created from a UPCC Core

CDT Library
=l |2] «UPCCLibrary= UPCCLibrary = |2] «UPCCLibrary= UPCCLibrary
gl UPCCLibrary =1 UPCClLibrary
+ || «DOCLibrary= DOCLibrary + || «DOCLibrary= DOCLibrary
+ [ «BlELibrary= BIELibrary + || «BlELibrary= BIELibrary
+ |__| «BDTLibrary= BOTLibrary =I |__| «BDTLibrary= BOTLibrary
+ |_| «CCLibrary= CCLibrary T3 BDTLibrary
=l || «COTLibrary= COTLibrary =B0T= Amount
T3 CDTLibrary «BDT» Code

=C0T= Amount
«CDT» BinaryObject
«CDT= Code

«CDT» Date

«BDT= Date
«BDT» Narme
=B0T=» Murneric
«BDTo Text

H H B B EE

T+
+
T+
+

Common Libraries

Libraries shared by both versions of the UML Profile for
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Core Components.

Library
CClLibrary

CDTLibrary

BIELibrary

DOCLibrary

Description

The CCTS core component library.

The CCTS core datatype library. It
contains basic datatypes such as Amount,
Code, Text and Graphic.

A Business library containing ABIE
entities based on CCLibrary components.
The entities can be composed using the
Schema Composer. These can also be
modeled using the UML modeling tools
available for the technology.

A Package typically used for the
modeling of Message Assemblies. You
can generate the schema for a Message
Assembly by loading it into the Schema
Composer.-

UPCC Libraries

The UML Profile for Core Components is available in two
versions, NDR 3.0 and NDR 2.1. Both profiles describe a
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common set of libraries, with some differences, as described
here:

NDR 3.0

Library Description

BDTLibrary = A Business library containing BDT types
based on CDTLibrary types. The Schema
Composer can be used to easily generate
the content of a BDTLibrary from
selected types in the core library.

NDR 2.1

Library Description

UDTLibrary = An unqualified datatype library. Basically
a mirror of the CDTLibrary for use in a
business context. The Schema Composer
can be used to easily generate the content
of a UDTLibrary from selected types in
the core library.
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QDTLibrary | A qualified datatype library. The library
contains restricted types based on the
CDTLibrary with qualified type names.
The Schema Composer can easily
generate the content of a QDTLibrary
from selected types in the core library.

UPCC Diagrams

The UML profile for Core Components uses UML Class
diagrams for composition of components. There are
however specific toolboxes provided by the technology for
cach of its libraries.

UPCC Toolbox Pages

Common

In this notation, UPPCx represents the UPCC profile and x
is the version of the NDR

Common Description
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UPCCx - 4 léci;: CCLibrary Abstract Syntax
CCLibrary o bec
Abstract A ascc
Syntax
UPCCx - 4 lé‘%:{;_l DOCLibrary Abstract Syntax
DOCleI‘ary A ASMA
Abstract
Syntax
UPCCx - 4 lé’czzD-T CDTLibrary Abstract Syntax
CDTLibrary A
Abstract ¢ sup
Syntax
UPCCX - 4 UPCC2 - BIELibrary Abstract Syntax
. = ABIE
BIELibrary o 8o
Abstract A AssiE
Syntax
NDR 3.0
Library Description
Syntax
UPCC -

(c) Sparx Systems 2022 Page 377 of 2309



Modeling Domains 3 February, 2022

BDTlerary UPCC3 - BDTLibrary Abstract Syntax

= :ls
Abstract o con
Syntax @ sup
NDR 2.1
Library Description
Syntax
UPCC - F| lé{:{lZJED-T UDTLibrary Abstract Syntax
UDTLibrary o con
Abstract ¢ sue
Syntax
UPCC - 4 léﬂ] - QDTLibrary Abstract Syntax
QDTLibrary o con
Abstract ¢ sup
Syntax
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Available Frameworks

Using the Enterprise Architect Model Wizard (Start Page
'Create from Pattern' tab) you can deploy any of the
frameworks supported by the Schema Composer - such as
NIEM, CIM and CCTS - to your model in minutes,
providing a multi-featured UML medium for modeling in
those technologies.

The frameworks are also available directly from the Sparx
Systems Reusable Asset Service (via the Cloud Server

'Cloud Connection' dialog and then 'Frameworks' on the
Model Wizard).

Note: In addition to the custom frameworks such as CIM
and NIEM, it 1s possible to use standard Class models to
rapidly build generic Schemas, so if you are not targeting a
particular meta-model, it might be simplest to model your
data in UML and use the resultant model as input to the
Schema Composer.

@start Page * | ElSpecification Manager BFind in Project

QOpen Project  Create from Pattern Add Diagram Guidance

TNIEM

o

> NEM Common NIEM 5 IEPD Types

b MIEM 3
b MIEM4 The NIEAM 5 1EPD Types pattern imports a library of IEPD data types that are used by the pattern NIEA 5

4 MIEMS Starter Model.
[®] NIEN 5.0 Reference Madel iZipped) MOTE: This pattern should existinyour model BEFORE importing the Starter Madel.
[®] MIEN 5 [EFD Types |
[®] NIEM 5 IEPD Starter Model

Create Modzl[s) Add To: | SysPhs Images =] Custamize Pattern on import Cambine with selected Package
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National Information Exchange Model
(NIEM)

This is the National Information Exchange Model published
by the NIEM Program Management Office (PMO).

Enterprise Architect provides these resources for modeling
in NIEM:

. Provided Frameworks including NIEM core, NIEM
domains, code lists and external schema adapters:
- NIEM 2.1 modeled using NIEM-UML 1.0
- NIEM 3.0 modeled using NIEM-UML 1.1
- NIEM 3.1 modeled using NIEM-UML 1.1
- NIEM 4.0 modeled using NIEM-UML 1.1

. NIEM subset creation:
- The Schema Composer helps you create a subset of a
NIEM conformant namespace

. NIEM schema generation:
- Generation of complete NIEM IEPDs from a model
Package description in either NIEM 2,
NIEM 3 or NIEM 4 formats

Common Information Model (CIM)

This 1s the CIM specification published by International
Electrotechnical Commission (IEC) Technical Committee
57.
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Enterprise Architect provides these resources for modeling
in CIM:

. Schema Composition

- XML schema (XSD)
Resource Descriptor format (RDFS)
Resource Descriptor augmented format
JavaScript Object notation (JSON)
Add-In integration
Scripting integration

Universal Business Language (UBL)

UBL is a CCTS implementation published by OASIS that is
proving popular with European governments for
consolidating information exchange between agencies.

Enterprise Architect provides these resources for the
composition of business documents using UBL:

. UML Framework
- UBL 2.1 Main Document Libraries
- UBL 2.1 Common Component Libraries

. Business Document Composition

- Schema Composer for component composition
Schema Composer for document composition
Schema Composer for schema generation
Add-In integration
Scripting integration
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Core Component Technical Specification
(CCTS)

This 1s the CCTS specification published by UN/CEFACT.

Enterprise Architect provides these resources for modeling
in CCTS:

. UML Frameworks:
- UPCC 2.1 core component libraries
- UPCC 3.0 core component libraries
- UMM 2.0 business requirements, choreography and
information views.

. Business Component Library Creation / Management
- Schema Composer for ABIE and BDT composition
- Add-In integration
- Scripting integration
. Business Component Schema Composition
- Schema Composer for XSD, JSON
- Add-In integration
- Scripting integration

Add-In Framework (Custom)

In addition to these methodologies, the Schema Composer
integrates with the Enterprise Architect Automation
Interface to support any individual or group in implementing
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their own. An Add-In that registers its interest to Enterprise
Architect in offering Schema generation capabilities will
have the opportunity to offer any of its products in the
Schema Composer Generation tool.

Scripting Framework (Custom)

The Schema Composer also offers unconditional control
over generation of schema for any profiles created with it.
By writing their own script an author can access the
definition of any schema and ultimately produce whatever
documents they want, in a format of their choosing.
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Install a Core Framework

Enterprise Architect provides a rich and diverse range of
modeling technologies including every standard listed in the
Schema Composer. These frameworks are available as UML
models and/or MDG Technologies using Enterprise
Architect's Model Wizard (Start Page 'Create from Pattern’
tab). The models themselves are also directly accessible
from Enterprise Architect's Reusable Asset Service.

Note: If you are modeling a generic solution and not directly
using a core framework such as CIM or UBL, you do not
need to install a core framework/model. In that case you are
best served creating a data model using simple UML
Classes with attributes.

Model Wizard

@start Page x | ElSpecification Manager EFind in Project

Open Project  Create from Pattern Add Diagram  Guidance

TIER

ol

b HIEM Cormon NIEM 5 IEPD Types

[ MIEM 3
b HIEM4 The NIEA 5 IEPD Types pattern imports a library of IEPD data types that are used by the pattern NEM 5
4 MIEMS Starter Model,

[#] MIEM 3.0 Reference Model (Zipped) MOTE: This pattern should existinyour model BEFORE importing the Starter Model,

[®] MIEN 5 IEFD Types |

[®] MIENM 5 IEPD Starter Model

Create Model(s] Add Ta: | SysPhS Images & Customize Pattern on import Combine with selected Package
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Ribbon

Context
Menu

Keyboard
Shortcuts

Other

Note
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Design > Package > Model Wizard

Right-click on Package | Add a Model
using Wizard

Ctrl+Shift+M

Browser window 'Hamburger' icon >
New Model from Pattern

You can limit the MDG Technologies to use by selecting the
ribbon option: 'Specialize > Technologies > Manage-Tech'.
Here you can see which technologies are currently enabled.

Import Model

Ste Action
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1 | Display the Start Page 'Create from Pattern' tab (the
Model Wizard).

2 | Click on the <perspective name> button and select
the required technology.

3 | Highlight the Technology.
4 | Select the Technology standards to import.

5 | Clickon the Create Model(s) button to import the
framework to your model.

Reusable Asset Service

(c) Sparx Systems 2022 Page 386 of 2309



Modeling Domains 3 February, 2022

@Star‘tPage I%SpecificationI\-1ar1ager Reusable Asset Service X q B
I@I

Fiegistry : Set Administrator Pazsword...

Storage :

Registry Browser

Package Wersion Last Registered Registered By

Fiegister... Irmport [elete Help

Asset Properties | Contents Dependency Technology S5torage Files Review

Package
GUID :
Wersion :

Authar :

Access

Ribbon Publish > Model Exchange > Reusable
Assets

Import Model

Ste Action
p

1 Connect to the Reusable Asset Service.
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2 | Choose from the available list of Repositories
3 | Select the UML model Package

4 | Click OK to import the selected Package to your
model.
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The Schema Importer

You can import Schemas compatible with the Schema
Composer, into Enterprise Architect using the Schema
Importer. The Schema Importer validates the Schema and
creates a Schema type Schema Composer Profile upon
successful validation, that can be viewed directly in the
Schema Composer.

Currently, you can use the Schema Importer to import these
Schemas:

. Common Information Model (CIM) specific XML
Schema

. Common Information Model (CIM) specific RDFS XML

Access
Ribbon Develop > Schema Modeling > Schema
Composer > Import for Schema
Composer

Import a Schema using the Schema Importer
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Schema Importer x

Schema File : Y:\Specifications\CIM\CPPPriceNotification. xsd

Schema Set: | Common Information Model (CIM)

Reference

Package - TC57CIM

| View imported 5chema in Schema Composer

Option Action

Schema File = Type the directory path and filename
from which to import the Schema file.

Schema Set Select the type of Schema being
imported.
Currently the Schema Importer supports
importing CIM specific:
. XML Schema and

. RDFS XML
Reference Select the Package containing the
Package common elements specific to the schema
set.

The Schema Importer will validate the
clements in the Schema being imported
against the elements in the reference

Package.
View Select this option to open the imported
imported Profile in the Schema Composer.
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Schema in

Schema

Composer

Import Click on this button to start the import
process.

Close Click on this button to close the 'Schema
Importer' dialog.

Notes

. The progress of import will be displayed in the System
Output window

. The Schema Composer will validate the Schema against
the elements in the Reference Package before importing
the Schema; if validation fails, the Schema elements that
fail validation will be displayed in the System Output
window and the import process will stop

. Double-click on a validation error entry in the System
Output Window to open the Schema in Enterprise
Architect's internal file editor and go to the source of the
error

. If validation succeeds, the 'New Schema Definition'
dialog displays, through which you can save the imported
Profile in the file system or as an Artifact in the current
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model
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Schema Composer Automation
Integration

The Schema Composer can be accessed from the Enterprise
Architect Automation Interface. A client (script or Add-In)
can obtain access to the interface using the
'SchemaComposer' property of the 'Repository' object. This
interface 1s available when a Schema Composer has a
profile loaded.
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Schema Composer Addin Integration

Enterprise Architect Add-Ins can integrate with the Schema
Composer by providing alternatives to offer users for the
generation of schemas and sub models.
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Schema Composer Scripting
Integration

Although the Schema Composer provides out-of-the-box
schema composition based on a variety of popular
technologies, its scripting integration provides you with
some flexibility in how you might go about implementing
your own requirements. There are three ways in which you
might leverage scripting within the Schema Composer:

. Provide custom schema generation using a scripting
language

. Provide custom model transformation using a scripting
language

. Provide custom stereotype mapping to any standard
model transform (such as UPCC)

Model Transformation by script

While the Schema Composer provides in-built transforms
for various frameworks, you can always write your own,
using the composition tools of the Composer to design the
schema, then performing a custom transform with a hand
crafted script.

Schema Generation by script
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When you select a message in the Schema Composer and
click generate, you are presented with a number of export
formats. One of those choices is 'Execute custom script'

Schema Export x

Profile: MeterConfig

5chema Format

¥ML Schema (XSD)

Resource Description Framework SCchema (RDFS)
Resource Description Framework Schema - Augmented (...
Javascript Object Notation (] SOM)

Execute custom script

Select the targets to export for this profile.

Generate Cancel

Schema Iteration Scripting Example

This example demonstrates accessing the Schema Composer
in an Enterprise Architect script written in JavaScript. The
script first obtains an interface to the Schema Composer and
then traverses the schema, printing out the types and each of
its properties.

/>l<
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* Script Name: Example Schema Composer Script
* Author: Sparx Systems

* Purpose: Demonstrate access to Schema Composer using
automation and JavaScript

* Language: JavaScript

* Date: 2020

*/

function printType( xmlType, xmlns, uri)
d

var xmlProp as EA.SchemaProperty;

var xmlPropEnum as EA.SchemaPropEnum;

var xmlChoiceEnuml as EA.SchemaTypeEnum;
var xmlChoiceEnum?2 as EA.SchemaTypeEnum;

Session.Output("Type: " + xmIType. TypeName + " in
namespace: " + xmlns + ":" + uri);

xmlPropEnum = xmlIType.Properties;

1f(xmIPropEnum)

d
xmlProp = xmlPropEnum.GetFirst();
while(xmlProp)
d

if(xmlType.IsEnumeration())
d

Session.Output(" "+ xmlProp.Name);
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)

else

d
var sPropDesc = xmlProp.Name;
sPropDesc +="::"
if(xmlProp.IsPrimitive())

sPropDesc +=
xmlProp.PrimitiveType;

else
sPropDesc += xmlIProp.TypeName;

if(xmlProp.IsByReference())

d
sPropDesc += "(by reference)";
)
if(xmlProp.IsInline())
d
sPropDesc += "(inline)";
)

Session.Output(" " + sPropDesc + ",
cardinality: " + xmlProp.Cardinality);

xmlChoiceEnum1 = xmlProp.Choices;

xmlChoiceEnum?2 =
xmlProp.SchemaChoices;
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var count = xmlChoiceEnum1.GetCount()
+ xmlChoiceEnum2.GetCount();

if(count>1)
d
Session.Output(" choice of: ");

xmlChoice =
xmlChoiceEnum1.GetFirst();

while(xmlChoice)
{

Session.Output(" "+
xmlChoice.TypeName);

xmlChoice =
xmlChoiceEnum1.GetNext();

)

xmlChoice =
xmlChoiceEnum?2.GetFirst();

while(xmIChoice)

d

Session.Output(" "+
xmlChoice.TypeName);

xmlChoice =
xmlChoiceEnum?2.GetNext();

h

)
xmlProp = xmlPropEnum.GetNext();
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)

function main()
d
var schema as EA.SchemaComposer;
var xmlType as EA.SchemaType;
var xmlTypeEnum as EA.SchemaTypeEnum;

var xmINamespaceEnum as
EA.SchemaNamespaceEnum;

var xmINS as EA.SchemaNamespace;

// Get SchemaComposer
schema = Repository.SchemaComposer;

// print the namespace references
xmINamespaceEnum = schema.Namespaces;
if(xmINamespaceEnum)

{
xmINS = xmINamespaceEnum.GetFirst();
while(xmINS)
{

Session.Output( "xmlns:" + xmINS.Name + "
URI=" + xmINS.URI);
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xmINS = xmINamespaceEnum.GetNext();

)
// Get Schema Types Enumerator

xmlTypeEnum = schema.SchemaTypes;

XmlType = xmlITypeEnum.GetFirst();

while(xmlIType)

{
var xmlns = schema.GetNamespacePrefixForType( xmlType.TypelD );

uri = schema.GetNamespaceForPrefix(xmlns);
printType(xmlType, xmlns, uri);
xmlType = xmITypeEnum.GetNext();

main();

Intelli-sense help in scripting

The Scripting editor in Enterprise Architect will help you
write script that interacts with the Schema Composer, by
providing Intelli-sense on the properties and methods of its

Automation Interface.

// Enumerate Types
xmlType = umlModelTypeEnum.GetFirst();

while(xmlType)
{
print( "Type: " + xmlType.[TypeName );
\JGetFacet |
umlPropEnum = xmlType.l i GetRestriction
if(umlPropEnum) @ GUID
{ i Properties
um%Per = umlPropE & PropertyCount
while{umlProp) & TypelD
i i TypeMame
¥p

if(umlProp.IsP
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Stereotype mapping in Model
Transformation

Stereotyping forms a large part of the MDG Technology
approach. Individual UML profiles for an MDG Technology
define stereotypes to offer useful classifications for its
elements. It is a common requirement when going from a
core framework to a business model or sub-domain to
reassign the stereotype. When you work with a CCTS
framework the business components you generate have their
stereotype automatically generated by Enterprise Architect
according to a mapping defined by the CCTS specification
(ACC to ABIE, for example).

When you open or create a model transform profile in the
Schema Composer you can specify a script to perform this
mapping for you. The script can be selected from the
Properties window.

Schema Type Transform

Schema Set Core Components (UN/CEFACT) - NDR 3.0
Transform Rule Script Schema Composer. BDOTTransformRule
Qualifier

BOTLibrary BOTLibrary

BIELibrary BIELibrary

The script can be written 1n either JavaScript, JScript or
VBScript, and only has to implement this function
(described here in JavaScript notation):

function TranslateStereotype(srcStereo)
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{

var destStereo = srcStereo
if (srcStereo == "BDT")

d
destStereo = "My BDT"

b

return destStereo;
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MDG Technologies - UML Profile
Extensions

The Schema Composer works with MDG technologies. The
standards it uses for schema generation, other than Generic,
are only meaningful for models that adhere to that
framework. However, it 1s quite easy to extend an existing
MDG Technology. Make sure that elements authored in
your business specific domain or sub-domain provide
consistently named metadata or 'Tagged Values'.

The Schema Composer supports extensions to UML profiles
/ frameworks through its scripting integration. When a script
is assigned in the Schema Composer, the transform process
will invoke this script and ask it to translate keywords.
These keywords are usually UML stereotypes. If a particular
technology is associated with the profile, the Schema
Composer will invoke this function, passing it the name of

the MDG Technology.

The script can return the input name, and no mapping will
take place, or it can return the name of another MDG
Technology. When this occurs, the Schema Composer will
again ask for the function to optionally map any UML
profiles. Finally it will ask the script to translate the
stereotypes from the core technology.

The result of the model transform would then be that any
UML elements of the sub model will show the extended
Tagged Values in addition to any core Tagged Values.
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Example script that maps MDG Technology

function TranslateStereotype (stereo)

d

var newStereo = stereo;
if (stereo == "UPCC3")

{
newStereo = "XXX UPCC3"

b

return newStereo;

b

Example script that maps UML profile

function TranslateStereotype (stereo)

d

var newStereo = stereo;
if (stereo == "UPCC3 - BIE Library Abstract Syntax")

d
newStereo = "UPCC3 - BIE Library XXX Syntax"

h

return newStereo;

b
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Example script that maps UML Stereotype

function TranslateStereotype (stereo)

d

var newStereo = stereo;
if (stereo == "ABIE")

{
newStereo = "XXX ABIE";
)
return newStereo;
}
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XSD Models

XML Schema Definition (XSD), also known as XML
Schema, 1s a World Wide Web Consortium (W3C) XML
technology that 1s used to specify the rules to which an
XML document must adhere. XSD support is critical for the
development of a complete Service Oriented Architecture
(SOA), and the coupling of UML 2.5 and XML provides the
natural mechanism for specifying, constructing and
deploying XML-based SOA artifacts within an organization.

The UML Profile for XSD specifies a set of stereotypes,
Tagged Values and constraints that can be applied to the
UML model in order to change specific aspects of the
resulting schema. Enterprise Architect provides native
support for the XSD Profile through the XML Schema page
of the Diagram Toolbox. The XSD Profile supported by
Enterprise Architect 1s an adaptation of the profile defined
in the publication Modeling XML Applications with UML.

Working with the XSD Profile through Enterprise Architect,
you can rapidly model, forward engineer and reverse
engineer XML Schema.

You can also quickly define and generate XSD and other
schema using the Enterprise Architect Schema Composer.
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Modeling XSD

You can model XML schemas at two levels, using UML
Class diagrams that:

. Have no XML schema-specific implementation details, to
be generated directly by Enterprise Architect's Schema
Generator; the generator applies a set of default mappings
to convert the abstract model Package to a W3C XML
Schema (XSD) file

. Are refined with XML schema-specific definitions using
the 'XML Schema' pages of the Diagram Toolbox, which
provides the structures of the UML profile for XSD

Model an XML Schema

Ste Action
p

1 | Inthe Browser window, create the top-level project
structure you need (Model and Views), and click on
the appropriate View.

2 | Click on the 'New Package' option in the Browser
window header drop-down menu. The 'New Model
Package' dialog displays.

3 | Inthe 'Name' field type the name of the new
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Package, and select the 'Create diagram' radio
button.

Click on the OK button. The 'New Diagram' dialog
displays.

4 | In the 'Name' field type the name of the new
diagram.

In the 'Select From' panel select 'UML Structural’,
and in the 'Diagram Types' panel select 'Class'.

5 | Click on the OK button. In the Browser window,
double-click on the icon next to the new diagram's
name; the diagram opens in the Diagram View, with
the 'Class' pages displaying in the Diagram Toolbox.

At this point you can either:

. Create a Class diagram using the Class Toolbox
1cons, or

. Create a tailored XML Schema diagram using the
'XML Schema' pages of the Diagram Toolbox
(continue to step 6)

6 | Click on 2 to display the 'Find Toolbox Item' dialog

and specify 'XML Schema' to display the ' XML
Schema' Toolbox pages.

7 | Click on the 'Schema' icon from the Toolbox and

drag it into the Class diagram.
The 'XSD schema Properties' dialog displays.
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Complete this dialog, and click on the OK button.
The 'New Diagram' dialog displays.

8  Again, in the 'Name' field type the name of the new
diagram.
In the 'Select From' panel select 'UML Structural’,
and 1n the 'Diagram Types' panel select 'Class'.

Click on the OK button.

9 | An XSDschema stereotyped Package is created in
the Browser window and on the diagram, with a
child Class diagram.

Double-click on the Package on the diagram to open
the child Class diagram, and use the constructs from
the XML Schema Toolbox to model the XML

Schema.

Notes

. The UML attributes of the Classes map directly to XML
clements or attributes

. If you have modeled your XSD Schema as a straight Class
diagram, you can define and generate schema from it
using the Schema Composer

. Classes in an XML Schema model have no methods since
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there 1s no meaningful correspondence between Class

methods and XSD constructs

. Modeling Restrictions - these XML Schema constructs

cannot be modeled in Enterprise Architect:

appinfo

field

key

keyref

notation

redefine

selector
substitutionGroup
unique
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This example diagram shows a Class diagram containing
XSD-specific elements created using the 'XSD Schema'
pages of the Diagram Toolbox. The diagram models an

employee records system.

wXSDcomplexTypes
EmployeeRecords

w5 DcomplexTypes
Person

tags
modelGroup = all

« X5 Delemants

+ hbirthDate: string
+ firstMame: string
+ gender string
+ surMame: string

+contactDetails

wXSDecomplexTypes
Contactinfo

«¥S5Delements

wiSDcomplexTypes
Employee
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" |+ department: strng

- «XSDelements

+ jobTitke: string

+ startDete: dats

1..1(+*

+ emasai: stAng [1..3]
+ homeFPhonea: sthing
strestAddress: sting

tags
membarMameas =
mixad = false
modelGroup = all

«XS5Dchoicex
PhoneChoice

=trng

- mobikePhone: string
- officePhone: string

string

wX50simple Types
Gender

wenumerations
Status

tags
dernvation = restrction
pattem = male|famale

Aftributes

FullTime: string
Part-Timea: stnng
Casual string

Contract: stnng
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Schema Package

An «XSDschemay stereotyped Package acts as a container
for the XSD constructs, from which XML Schema can be
generated. All Classes in the Package are defined within one
schema; the Schema element provides the default
schema-wide settings. You can create an «XSDschemay
Package by dragging the Schema icon from the XML
Schema Toolbox and dropping it directly onto a diagram.

Toolbox Icon

Schema

Access

To display the XSD schema 'Properties' dialog for the
selected «XSDschemay stereotyped Package, use one of the
methods outlined here:

Ribbon Design > Package > Manage > Properties
Context Right-click on «XSDschemay

Menu stereotyped Package | Properties

Other In Browser window, double-click on
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existing «XSDschemay stereotyped
Package, or

Drag & sehems icon from toolbox
onto diagram (this creates a new
«XSDschemay stereotyped Package,

Define Properties

Field/Button |Action

Schema
Name

Target
Namespace

Prefix

Default
Namespace

Schema File
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If you do not want to use the default
name of the schema Package, overtype it
with another name.

(Optional) Type in the target namespace
for this Schema Package.

(Optional) Type in the abbreviated text to
represent the Target Namespace.

(Optional) Type in the default namespace
for all non-prefixed XSDelements and
XSDattributes.

Type in or browse for (click on [-)) the
file path where the XML Schema file for
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this Package is to be generated.

XMLNS Identify the additional namespace or
namespace-prefix pairs used in this
Schema Package.

To add a namespace or namespace-prefix

pair, click on the New button; to edit an

existing entry, double-click on it. In

either case, the 'Namespace Details'

dialog displays.

. Prefix - Type in the abbreviated text to
represent the Namespace

. Namespace - Type in the name of the
Namespace
. OK - Click on this button to save the

new information and close the
'Namespace Details' dialog

. Cancel - Click on this button to discard
the new information and close the
'Namespace Details' dialog

. Help - Click on this button to display
this Help topic

To remove an entry from the list, click on

it and click on the Delete button.

OK Click on this button to save the schema
data entered and close the XSD schema
'Properties' dialog.
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Cancel Click on this button to discard the schema
data entered and close the XSD schema
'Properties' dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing Schema Package
information.

Click on the button to open the UML
element 'Properties' dialog for the
Schema element.

Notes

. The default schema-wide settings are defined by Tagged
Values, which you can review on the 'Tags' tab of the
schema element '"Properties' dialog, or the Properties
window for the element; you can edit the schema-wide
settings if you need to, or provide element-specific
overrides in the properties and Tagged Values of the
individual XSD construct elements
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Global Element

An «XSDtopLevelElement» stereotyped Class acts as a
XSD global element. You can create it by dragging the
'Element' icon from the XML Schema Toolbox and dropping
it directly onto a diagram.

Toolbox Icon

[E] Element

Access

To display the "XSD element Properties' dialog for the
selected «XSDtopLevelElement» stereotyped Class, use one
of the methods outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDtopLevelElementy
Menu stereotyped Class | Properties

Keyboard Alt+Enter
Shortcuts

Other In Browser window, double-click on
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«XSDtopLevelElement» stereotyped
Class, or

Drag @ eement icon from toolbox
onto diagram (this creates a new
«XSDtopLevelElement» stereotyped
Class)

Define Properties

Field/Button | Action

Name

Type

Nested

(c) Sparx Systems 2022

If you do not want to use the default
name of the global element, overtype it
with another name.

Either:
. Type the name of a data type, or

. Click on the drop-down arrow and
select an XSD built-in dataType from
the list, or

. Click on the [-] button and browse for
an existing XSD classifier element, or

. Select one of these two checkboxes

Select this checkbox to create an
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complexType XSDcomplexType as a child of this
global element.

Nested Select this checkbox to create an

simpleType | XSDsimpleType as a child of this global
element.

Value (Optional) If you have entered an XSD
built-in data type in the 'Type' field, type
1n a value.

Default Select this radio button to set the Value as

a default value.

Fixed Select this radio button to set the Value as
a fixed value.

Annotation (Optional) Type in any notes you need for
this element.

OK Click on this button to save the element
data entered and close the XSD element
'Properties' dialog.

Cancel Click on this button to discard the

element data entered and close the XSD
element 'Properties’ dialog.

Help Click on this button to display this Help

(c) Sparx Systems 2022 Page 419 of 2309



Modeling Domains 3 February, 2022

topic.

UML This button 1s displayed when you are
editing existing XSD element
information.

Click on the button to open the UML
clement 'Properties' dialog for the global
element.

Notes

. The fields 'Type', 'Nested complexType' and 'Nested
simpleType' are mutually exclusive; selecting one
disables the others

. The fields 'Nested complexType' and 'Nested simpleType'
are available in the dialog only when creating a new
global element (and not when editing the global element)

. A Global element:

- Cannot contain any UML attributes

- Cannot be the source of an Association connector

- Can be the target of an Association connector from a
Complex Type Class or Group Class element

- Cannot be the target of a Generalization connector

- Can be the source of one Generalization connector to
a Complex Type Class or Simple Type Class
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Local Element

A Local element is an «XSDelement» stereotyped UML
attribute that acts as a local XSD element. You can create it
by dragging the 'Element' icon from the XML Schema
Toolbox and dropping it onto an «XSDcomplexType» or
«XSDgroup» stereotyped Class.

Toolbox Icon

[E] Element

Access

To display the "XSD element Properties' dialog for the
selected «XSDelement» stereotyped UML attribute, use one
of the methods outlined here.

Ribbon With a specific «XSDelement»
stereotyped attribute selected in a
diagram:

Design > Element > Features > Attributes

Context With a specific «XSDelement»
Menu stereotyped attribute selected in a
diagram :
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Right-click on attribute | View Properties

With a specific «XSDelement»
stereotyped attribute selected in a
diagram :

F9

Double-click on «XSDelementy
stereotyped attribute, or

Drag © Eement icon onto
«XSDcomplexType» or «XSDgroup»
stereotyped Class, (this creates a new
«XSDelement» within the Class)

Define Properties

Field/Button | Action

Name

Type
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If you do not want to use the default
name of the local element, overtype it
with another name.

Either:
. Type the name of a data type, or
. Click on the drop-down arrow and
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Value

Default

Fixed

MinOccurs
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select an XSD built-in dataType from
the list, or

. Click on the L] button and browse for
an existing XSDcomplexType or
XSDsimpleType element as a classifier

(Optional) Specify whether to use the ref
attribute (instead of the type attribute) to
refer to the XSDcomplexType or
XSDsimpleType element you selected in
the 'Type' field, in the generated XSD.

(Optional) If you have entered an XSD
built-in data type in the 'Type' field, type
in a value.

Select this radio button to set the Value as
a default value.

Select this radio button to set the Value as
a fixed value.

(Optional) Type the minimum number of
times this element must occur in the
Class.

Type '0' to indicate that the element 1s
optional.

The default value is '1".
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MaxOccurs (Optional) Type the maximum number of
times this element can occur in the Class.
Type unbounded to indicate that there 1s
no limit to the number of times the
element can occur.

The default value is 1.

Form (Optional) Click on the drop-down arrow
and select whether or not to qualify the
clement:

. qualified - Use the Prefix defined in the
Schema Package to qualify this
element

. unqualified - Do not qualify this
element

Annotation (Optional) Type in any notes you need for
this local element.

OK Click on this button to save the element
data entered and close the XSD element
'Properties' dialog.

Cancel Click on this button to discard the
element data entered and close the XSD
element 'Properties’ dialog.

Help Click on this button to display this Help
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topic.

UML This button 1s displayed when you are
editing existing XSD element
information.

Click on the button to open the attribute
properties for the local element.

Notes

. Only «Complex Type», «Group» and «Model Group»
stereotyped elements can have this UML Attribute
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Global Attribute

A Global Attribute is an «XSDtopLevelAttribute»
stereotyped Class. You can create it by dragging the
'Attribute’ icon from the XML Schema Toolbox and
dropping 1t directly onto a diagram.

Access

To display the "XSD attribute Properties' dialog for the
selected «XSDtopLevelAttribute» stereotyped element, use
one of the methods outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDtopLevelAttribute»
Menu stereotyped element| Properties

Keyboard Alt+Enter

Shortcuts

Other Double-click on
«XSDtopLevelAttribute» stereotyped
Class, or
Drag @ atribute icon from toolbox

and drop directly onto the diagram (this
creates a new «XSDtopLevelAttribute»
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stereotyped Class)

Toolbox Icon

[B]  Attribute

Define Properties

Field/Button Action

Name If you do not want to use the default
name of the global attribute, overtype it
with another name.

Type Either:
. Type the name of a data type, or

. Click on the drop-down arrow and
select an XSD built-in dataType from
the list, or

. Click on the [/ button and browse for
an existing XSDsimpleType element as
a classifier

Alternatively, select the 'Nested
simpleType' checkbox.
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simpleType

Value

Default

Fixed

Form

Annotation

OK
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Select this checkbox to create an
XSDsimpleType element as a child of
this global attribute element.

(Optional) If you have selected an XSD
built-in dataType in the "Type' field, type
in a value.

Select this radio button to set the 'Value'
field as a default value.

Select this radio button to set the 'Value'
field as a fixed value.

(Optional) Click on the drop-down arrow

and select:

. qualified to use any Prefix supplied on
the Schema Package to qualify this
attribute, or

. unqualified to show no qualifying
prefix on the attribute name

(Optional) Type in any notes you need for
this attribute.

Click on this button to save the attribute
data entered and close the XSD attribute
'Properties' dialog.
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Cancel Click on this button to discard the
attribute data entered and close the XSD
attribute 'Properties' dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing XSD element
information.

Click on the button to open the UML
clement 'Properties' dialog for the global
attribute Class.

Notes

. The field 'Nested simpleType' is available in the dialog
only when creating a new global attribute (and not when
editing the global attribute)

. The fields "Type' and 'Nested simpleType' are mutually
exclusive; selecting one disables the other

. A Global attribute:
- Cannot contain any UML attributes
- Cannot be the source of an Association connector
- Can be the target of an Association connector from a
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Complex Type Class

- Cannot be the target of a Generalization connector

- Can be the source of one Generalization connector to
a Simple Type Class
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Local Attribute

A local attribute is an «XSDattribute» stereotyped UML
attribute. You can create it by dragging the 'Attribute' icon
from the XML Schema Toolbox and dropping it onto an

«XSDcomplexType» or «XSDattributeGroup» stereotyped
Class.

Toolbox Icon

[B]  Attribute

Access

To display the "XSD attribute Properties' dialog for the
selected «XSDattribute» stereotyped UML attribute, use one
of the methods outlined here.

Ribbon With a specific «XSDattributey
stereotyped UML attribute selected on a
diagram:

Design > Element > Features > Attributes

Context With a specific «XSDattribute»
Menu stereotyped UML attribute selected on a
diagram:
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Right-click on attribute | View Properties

Keyboard With a specific «XSDattribute»
Shortcuts stereotyped UML attribute selected on a
diagram:
F9

Other Double-click on the «XSDattributey
stereotyped UML attribute, or

Drag & atroute icon from the
Toolbox and drop it onto an
«XSDcomplexType» or
«XSDattributeGroup» stereotyped Class
(this creates a new «XSDattribute»
stereotyped UML attribute,

Define Properties

Field/Button Action

Name If you do not want to use the default
name of the local attribute, overtype it
with another name.

Type Either:
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Reference

Value

Default

Fixed

Form
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. Type the name of a data type, or

. Click on the drop-down arrow and
select an XSD built-in dataType from
the list, or

. Click on the [-] button and browse for
an existing XSDsimpleType element as
a classifier

(Optional) Specify whether to use the ref
attribute (instead of the type attribute) to
refer to the XSDsimpleType element you
selected in the '"Type' field, in the
generated XSD.

(Optional) If you have entered an XSD
built-in data type in the 'Type' field, type
in a value.

Select this radio button to set the Value as
a default value.

Select this radio button to set the Value as
a fixed value.

(Optional) Click on the drop-down arrow
and select whether or not to qualify the
attribute:

. qualified - Use the Prefix defined in the
Schema Package to qualify this
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OK

Cancel

Help

UML

Notes
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attribute

. unqualified - Do not qualify this
attribute

(Optional) Type in any notes you need for
this local attribute.

Click on this button to save the attribute
data entered and close the XSD attribute
'Properties' dialog.

Click on this button to discard the
element data entered and close the XSD
attribute 'Properties' dialog.

Click on this button to display this Help
topic.

This button 1s displayed when you are
editing existing XSD attribute
information.

Click on the button to open the attribute
properties for the local attribute.
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. Only Complex Types and Attribute Groups can have this
UML attribute
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Attribute Group

An Attribute Group Class 1s used to group a set of
«XSDattribute» stereotyped UML attributes and Simple
Type Classes that can be referenced from an
«XSDcomplexType» stereotyped Class. You can create it by
dragging the 'Attribute Group' icon from the XML Schema
Toolbox and dropping it directly onto a diagram.

Toolbox Icon

Attribute Group

Access

To display the "XSD Attribute Group Properties' dialog for
the selected «XSDattributeGroup» stereotyped Class, use
one of the methods outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDattributeGroup»
Menu stereotyped Class | Properties

Keyboard Alt+Enter
Shortcuts
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Double-click on «XSDattributeGroup»
stereotyped Class, or

Drag & Atribute Group icon from toolbox
onto diagram (this creates a new
«XSDattributeGroupy stereotyped Class)

Define Properties

Field/Button |Action

Name

Annotation

OK

Cancel

(c) Sparx Systems 2022

If you do not want to use the default
name of the Attribute Group, overtype it
with another name.

(Optional) Type in any notes you need for
this Attribute Group.

Click on this button to save the attribute
group data entered and close the XSD
Attribute Group 'Properties' dialog.

Click on this button to discard the
attribute group data entered and close the
XSD Attribute Group 'Properties' dialog.
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Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing XSD attribute group
information.

Click on the button to open the UML
element '"Properties' dialog for the
attribute group.

Notes

. An Attribute Group element:

- Cannot be the child of any other XSD Class

- Can contain only «XSDattribute» stereotyped UML
attributes and Simple Type Classes

- Can be the source of an Association connector to
another Attribute Group

- Can be the target of an Association connector from a
Complex Type Class

- Cannot be the source or target of a Generalization
connector
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Complex Type

An «XSDcomplexType» stereotype is applied to a generic
UML Class, to tailor the generation of a complexType
definition in the Schema. You can create an
«XSDcomplexType» stereotyped Class by dragging the
Complex Type icon from the XML Schema Toolbox and
dropping it directly onto a diagram.

Toolbox Icon

Complex Type

Access

To display the 'XSD complexType Properties' dialog for the
selected «XSDcomplexType» stereotyped Class, use one of
the methods outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDcomplexType»
Menu stereotyped Class | Properties

Keyboard Alt+Enter
Shortcuts

(c) Sparx Systems 2022 Page 440 of 2309



Modeling Domains 3 February, 2022

Other Double-click on «XSDcomplexType»
stereotyped Class, or

Drag @ compiexmype icon from toolbox
onto diagram (this creates a new
«XSDcomplexType» stereotyped Class)

Define Properties

Field/Button |Action

Name If you do not want to use the default
name of the complexType Class,
overtype it with another name.

Model Group @ Click on the down-arrow and select the
option that defines how the child
elements of this complexType should
occur in the Schema.

. 'sequence' - the child elements must
occur in the specified order

. 'choice' - only one of the child elements
can occur

. 'all' - the child elements can occur in
any order
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MinOccurs

MaxQOccurs

Annotation

Abstract

Mixed

OK
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(Optional) Type the minimum number of
times this element must occur in the

Class.

Type 0 to indicate that the element is
optional.

The default value is 1.

(Optional) Type the maximum number of
times this element can occur in the Class.

Type unbounded to indicate that there is
no limit to the number of times the
element can occur.

The default value 1s 1.

(Optional) Type any notes you need for
this element.

(Optional) Select this checkbox to use
this complexType in an instance XML
file.

(Optional) Select this checkbox to allow
character data to display among the child
clements.

Click on this button to save the
complexType data entered and close the
XSD complexType 'Properties' dialog.
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Cancel Click on this button to discard the
complexType data entered and close the
XSD complexType 'Properties' dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing XSD complexType
information.

Click on the button to open the UML
element 'Properties' dialog for the
complexType Class.

Notes

. A complexType can:

- Contain both XSDelement and XSDattribute
stereotyped UML attributes

- Contain other complexTypes as child elements

- Be a child of a Global Element

- Be the source of Association connectors to other
complexTypes, Simple Types, Attribute Groups, Groups
and Model Groups

- Be the source of a maximum of one Generalization
connector to either another complexType or a Simple

(c) Sparx Systems 2022 Page 443 of 2309



Modeling Domains 3 February, 2022

Type Class
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Simple Type

An «XSDsimpleType» stereotype is applied to a generic
UML Class, to tailor the generation of a simpleType
definition in the Schema. You can create an
«XSDsimpleType» Class by dragging the Simple Type icon
from the XML Schema Toolbox and dropping it directly
onto a diagram.

Toolbox Icon

El  Simple Type

Access

To display the 'XSD simpleType Properties' dialog for the
selected «XSDsimpleType» stereotyped Class, use one of
the methods outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDsimpleType»
Menu stereotyped Class | Properties

Keyboard Alt+Enter
Shortcuts
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Double-click on «XSDsimpleType»
stereotyped Class, or

Drag 'ESmaiEHes icon from toolbox
onto diagram (this creates a new
«XSDsimpleType» stereotyped Class)

Define Properties

Field/Button |Action

Name

Type

Restriction

(c) Sparx Systems 2022

If you do not want to use the default
name of the simpleType element,
overtype it with another name.

Either:
. Type the name of a data type, or

. Click on the drop-down arrow and
select an XSD built-in dataType from
the list, or

. Click on the L/ button and browse for
an existing «XSDsimpleType» element
as a classifier

Select this radio button to restrict the
value of this simpleType to that of the
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selected Type.

The various restrictions (facets) on the
simpleType are available as Tagged
Values on this Class.

List Select this radio button to specify this
simpleType as a list of values of the
selected Type.

Annotation (Optional) Type any notes you need for

this element.

OK Click on this button to save the
simpleType data entered and close the
XSD simpleType "Properties’ dialog.

Cancel Click on this button to discard the
simpleType data entered and close the
XSD simpleType "Properties’ dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing XSD simpleType
information.

Click on the button to open the UML
element 'Properties' dialog for the
simpleType Class.
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Notes

A simpleType:

. Cannot contain any «XSDelement» or «XSDattribute»
stereotyped UML attributes

. Cannot contain any child Classes
. Cannot be the source of an Association connector
. Can be the target of a Generalization connector

. Can have at the most one Generalization connector to
another simpleType Class
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Group

The Group Class is used to group a set of «XSDelement»
stereotyped UML attributes, Complex Type Classes and
Simple Type Classes that can be referenced from an
«XSDcomplexType» Class. You can create this type of
element by dragging the Group icon from the XML Schema
Toolbox and dropping it directly onto a diagram.

Toolbox Icon

E Group

Access

To display the 'XSD group Properties' dialog for the selected
«XSDgroupy stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDgroup» stereotyped
Menu Class | Properties

Keyboard Alt+Enter
Shortcuts
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Double-click on «XSDgroup»
stereotyped Class, or

Drag © Grou icon from toolbox
onto diagram (this creates a new
«XSDgroup» stereotyped Class)

Define Properties

Field/Button |Action

Name

Model Group

(c) Sparx Systems 2022

If you do not want to use the default
name of the Group element, overtype it
with another name.

Click on the drop-down arrow and select
the value that defines how the child
clements of this group should occur in the
Complex Type Class:

. sequence - to specify that the child
elements must occur in the specified
order

. choice - to specify that only one of the
child elements can occur

. all - to specify that the child elements
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can occur in any order

Annotation (Optional) Type any notes you need for
this element.

OK Click on this button to save the Group
data entered and close the XSD group
'Properties' dialog.

Cancel Click on this button to discard the Group
data entered and close the XSD group
'Properties' dialog.

Help Click on this button to display this Help
topic.
UML This button 1s displayed when you are

editing existing XSD Group information.

Click on the button to open the UML
clement 'Properties' dialog for the Group
Class.

Notes

. A Group element can:
. Contain only «XSDelement» stereotyped UML attributes
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. Contain Complex Types and Simple Types as child
elements

. Be the source of Association connectors to other Complex
Types, Simple Types and Groups

. Be the target of an Association connector from a Complex
Type element

. Not be the source or target of a Generalization connector
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Any

An «XSDany» stereotyped Class allows a Complex Type
Class to contain elements that are not specified in the
Schema Package. You can create it by dragging the Any
icon from the XML Schema Toolbox and dropping it
directly onto a diagram.

Toolbox Icon

& Any

Access

To display the "XSD any Properties' dialog for the selected
«XSDany» stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDany» stereotyped
Menu Class | Properties

Keyboard Alt+Enter
Shortcuts
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Double-click on «XSDany» stereotyped
Class, or

Drag @ amw icon from toolbox
onto diagram (this creates a new
«XSDany» stereotyped Class)

Define Properties

Field/Button

Name

Namespace

ProcessConte
nts

(c) Sparx Systems 2022

Action

If you do not want to use the default
name of the Any element, overtype it
with another name.

(Optional) Type the namespace to contain
the elements that can be used in the
Complex Type.

(Optional) Click on the drop-down arrow
and select the value that defines how the

XML Parser should validate these
elements:

. lax - to attempt to validate the elements
against their Schema; no error is
flagged when the Schema cannot be
obtained
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. skip - to skip validating the elements

. strict - to validate the elements against
their Schema and flag an error if the
Schema is unobtainable

Annotation (Optional) Type any notes you need for
this element.

OK Click on this button to save the 'Any’
element data entered and close the XSD
Any 'Properties' dialog.

Cancel Click on this button to discard the Any
element data entered and close the XSD
group 'Properties' dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing «XSDany» element
information.

Click on the button to open the UML
element 'Properties' dialog for the Any
Class.
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Notes

. An Any Class:

. Cannot contain any UML Attributes or child XSD Classes
. Cannot be the child of any XSD Class

. Cannot be the target of a Generalization connector

. Cannot be the source of an Association or Generalization
connector

. Can be the target of Association connectors from
Complex Types, Groups and Model Groups

. Must be the target of at least one incoming Association
connector
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Any Attribute

The «XSDany» stereotyped UML attribute allows a
Complex Type element or an Attribute Group element to
contain attributes that are not specified in the Schema
Package. You can create it by dragging the 'Any Attribute’'
icon from the XML Schema Toolbox and dropping it onto
an «XSDcomplexType» or «XSDattributeGroup»
stereotyped Class.

Toolbox Icon

Any Attribute

Access

To display the 'XSD anyAttribute Properties' dialog for the
selected «XSDany» stereotyped UML attribute, use one of
the methods outlined here.

Ribbon With a specific «XSDany» stereotyped
UML attribute selected on a diagram:

Design > Element > Features > Attributes

Context With a specific «XSDany» stereotyped
Menu UML attribute selected on a diagram:
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Right-click on attribute | View Properties

Keyboard With a specific «XSDany» stereotyped
Shortcuts UML attribute selected on a diagram:

F9

Other Double-click on the «XSDany»
stereotyped UML attribute, or

Drag B AnyAttribute icon from the
Toolbox and drop it onto an
«XSDcomplexType» or
«XSDattributeGroup» stereotyped Class
(this creates a new «XSDany»
stereotyped UML attribute,

Define Properties

Field/Button Action

Name If you do not want to use the default
name of the attribute, overtype it with
another name.

Namespace (Optional) Type the namespace to contain
the attributes that can be used in the
Complex Type or Attribute Group
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elements.

ProcessConte = (Optional) Click on the drop-down arrow
nts and select the value that defines how the

XML Parser should validate these
attributes:

. lax - to attempt to validate the
attributes against their Schema; no
error is flagged when the Schema
cannot be obtained

. skip - to skip validating the attributes

. strict - to validate the attributes against
their Schema and flag an error if the
Schema is unobtainable

Annotation (Optional) Type any notes you need for
this attribute.

OK Click on this button to save the attribute
data entered and close the XSD
anyAttribute 'Properties' dialog.

Cancel Click on this button to discard the
attribute data entered and close the XSD
anyAttribute 'Properties' dialog.

Help Click on this button to display this Help

topic.
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UML This button 1s displayed when you are
editing existing «XSDany» attribute
information.

Click on the button to open the attribute
properties for the «XSDany» attribute.

Notes

. Only Complex Type and Attribute Group elements can
have this UML attribute
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Union

A Union Class 1s a Simple Type element that defines a
collection of Simple Types. You can create it by dragging
the Union icon from the XML Schema Toolbox and
dropping it directly on a diagram.

Toolbox Icon

Union

Access

To display the "XSD union Properties' dialog for the selected
«XSDuniony stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «XSDunion» stereotyped
Menu Class | Properties

Keyboard Alt+Enter
Shortcuts

Other Double-click on «XSDunion»
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stereotyped Class, or

Drag © unien icon from toolbox
onto diagram (this creates a new
«XSDuniony stereotyped Class,

Define Properties

Field/Button | Action

Name If you do not want to use the default
name of the Union, overtype i1t with
another name.

Member Click on the [-] button to display the

Types 'XSD Union Members' dialog, and select
built-in XSD datatypes and Simple Type
elements to be members of the collection.

. Choose - Instead of typing or selecting
values in the 'Class Name' field, click
on this button to display the 'Select
Classifier' browser and locate and
select a Simple Type element; click on
the OK button to close the browser and
immediately add the selected element
to the "Type Details' list
This option 1s generally used to specify
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objects that are in the same Package as
the Union element, but you can select
objects in any other Package also

. Add - Click on this button to add the
data type or element specified in the
'Class Name' field to the 'Type Details'
list

. Accept classifier even if not in model -
Select this checkbox to include
clements or data types that have been
named but that are not present in the
same model Package as the Union
element

. Type Details - Review the list of
selected elements or data types; if you
intend to remove an object from the
list, highlight it and click on the Delete
Selected button

. Delete Selected - Click on this button
to remove the currently-selected
Classifier from the 'Type Details' list

. Close - Click on this button to close the

'XSD Union Members' dialog and to
list the selected elements and data types
in the '"Member Types' field

Annotation (Optional) Type any notes you need for
this element.
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OK Click on this button to save the attribute
data entered and close the XSD union
'Properties' dialog.

Cancel Click on this button to discard the
attribute data entered and close the XSD
union 'Properties’ dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing «XSDunion» element
information.

Click on the button to open the UML
element 'Properties' dialog for the
«XSDunion» element.

Notes

. When you click on the Close button on the XSD union
'Properties' dialog, a Generalization connector is added to
the diagram from the XSD Union element to each of the
member elements on the same diagram; any elements not
on the same diagram are listed in the top right corner of
the XSD Union element
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. Ifthe Member Types that are not on the same diagram as
the Union element are not listed, select 'Start >
Appearance > Preferences > Preferences > Diagram >
Behavior' and select the 'Show Hidden Parents' checkbox

. A Union element:

- Cannot contain any child Classes

- Cannot contain any «XSDelement» or
«XSDattribute» stereotyped UML attributes

- Cannot be the source of an Association connector

- Can be the target of an Association connector from a
Complex Type element

- Can be the target of a Generalization connector from
a Simple Type element
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Model Group

You can create an «XSDsequence», «XSDchoice» or
«XSDall» stereotyped Class by dragging the Model Group
icon from the XML Schema Toolbox and dropping it
directly onto a diagram.

An «XSDsequence» model group (the default model group
type) is a container for the attributes and associations owned
by the Class. The model group is in turn added to the model
groups of the Class's respective owners. Tagged Values
specified by owners of the Class persist through to the child
elements of the model group; if memberNames are
unqualified for a complexType, so are the children of this
model group when added to that complexType.

Toolbox Icon

Maodel Group

Access

To display the 'XSD Model Group Properties' dialog for the
selected «XSDsequence», «XSDchoice» or «XSDall»
stereotyped Class, use one of the methods outlined here.

Ribbon Design > Element > Editors > Properties
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Keyboard
Shortcuts

Other
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Right-click on «XSDsequencey,
«XSDchoice» or «XSDall» stereotyped
Class | Properties

Alt+Enter

. Double-click on «XSDsequencey,
«XSDchoice» or «XSDall» stereotyped
Class, or

. Dragthe @ Medcrous icon from the
Toolbox onto the diagram (this creates
a new Model Group element; you can
choose from the «XSDsequence»,
«XSDchoice» or «XSDall» stereotypes,

of which «XSDsequence» 1s the
default)

Define Properties

Field/Button Action

Name
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If you do not want to use the default
name of the Model Group, overtype it
with another name.
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Click on the drop-down arrow and select
the value that defines how the child
elements of this group should occur in the
Complex Type Class:

. sequence - to specify that the child
elements must occur in the specified
order; creates an «XSDsequence»
stereotyped Class

. choice - to specify that only one of the
child elements can occur; creates an
«XSDchoice» stereotyped Class

. all - to specify that the child elements
can occur in any order; creates an
«XSDall» stereotyped Class

(Optional) Type the minimum number of

times this element must occur in the
Class.

Type 0 to indicate that the element is
optional.

The default value is 1.

(Optional) Type the maximum number of
times this element can occur in the Class.

Type unbounded to indicate that there is
no limit to the number of times the
element can occur.
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The default value 1s 1.

Annotation (Optional) Type any notes you need for
this element.

OK Click on this button to save the Model
Group data entered and close the XSD
element 'Properties' dialog.

Cancel Click on this button to discard the Model
Group data entered and close the XSD
element 'Properties' dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing Model Group element
information.

Click on the button to open the UML
element 'Properties' dialog for the Model
Group Class.

Notes

. A Model Group:
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. Can contain only «XSDelement» stereotyped UML
attributes

. Can contain Complex Types and Simple Types as child
elements

. Can be the source of Association connectors to Complex
Type, Simple Type, Group and Model Group elements

. Must be the target of least one incoming Association
connector from a Complex Type

. Cannot be the source or target of a Generalization
connector
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Enumeration

An Enumeration defines a list of acceptable values for the
Class. You can create an Enumeration element by dragging
the Enum icon from the XML Schema Toolbox and
dropping 1t directly onto a diagram.

Toolbox Icon

Ed Enum

Access

To display the "XSD enumeration Properties' dialog for the
selected «enumeration» stereotyped element, use one of the
methods outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on «enumeration
Menu stereotyped element | Properties

Keyboard Alt+Enter
Shortcuts

Other Double-click on «enumerationy
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stereotyped element, or

Drag @ =un jcon from toolbox and drop
directly onto the diagram (this creates a
new «enumerationy» stereotyped element,

Define Properties

Field/Button | Action

Name If you do not want to use the default
name of the Enumeration, overtype it
with another name.

Type Either:
. Type the name of a data type, or

. Click on the drop-down arrow and
select an XSD built-in dataType from
the list, or

. Click on the [/ button and browse for
an existing XSDsimpleType element

Values Type each of the values, separated by
commas, for the selected Type.

These values are listed on the element as
attributes.
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Annotation (Optional) Type any notes you need for
this element.

OK Click on this button to save the
Enumeration element data entered and
close the XSD enumeration 'Properties'
dialog.

Cancel Click on this button to discard the
Enumeration element data entered and
close the XSD enumeration "Properties'
dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing Enumeration element
information.

Click on the button to open the UML
element 'Properties' dialog for the
Enumeration Class.

Notes

(c) Sparx Systems 2022 Page 473 of 2309



Modeling Domains 3 February, 2022

. An Enumeration:

. Cannot contain any «XSDelement» or «XSDattribute»
stereotyped UML attributes

. Cannot contain any child Classes
. Cannot be the source of an Association connector
. Can be the target of a Generalization connector

. Can have at most one Generalization connector to a
Simple Type Class
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XML from Abstract Class Models

You can model XML schemas using only simple, abstract
Class models. This makes it possible for an architect, for
example, to start working at a higher level of abstraction
without concern for the implementation details of a Schema.
Whilst such an abstract model can subsequently be refined
using the 'XML Schema' pages of the Toolbox, it can be
also be generated directly by Enterprise Architect's Schema
Generator, in which case the Schema Generator applies a set

of default mappings to convert the abstract model to an XSD
file.

Example
Structure Detail
Diagram This is a simple Class element version of

the earlier Employee Details example
model. It does not use XSD-specific
stereotypes or Tagged Values.
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EmployeeRecords) Person Contactinfo

- birthDate: string +conteciDetsils

- fisthame: string
- gender. string

- email: string
1|- homePhone: sting
- mobilePhone: string

Schema This schema fragment can be generated
from the example model:
<?xml version="1.0"?>
<xs:schema
xmlns:xs="http://www.w3.0rg/2001/XM
LSchema'">

<xs:simpleType name="=Status">
<xs:restriction base="xs:string">
<xs:enumeration value="Full-Time"/>
<xs:enumeration value="Part-Time"/>
<xs:enumeration value="Casual"/>
<xs:enumeration value="Contract"/>
</xs:restriction>

</xs:simpleType>

'

<xs:element name="Person'
type="Person"/>
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<xs:complexType name="Person">
<xs:sequence>
<xs:element name="firstName"

—_—n

type="xs:string"/>
<xs:element name="surName"
type="xs:string"/>
<xs:element name="birthDate"
type="xs:string"/>
<xs:element name="gender"

—n

type="xs:string"/>

<xs:element name="contactDetails"
type="ContactInfo"/>
</xs:sequence>
</xs:complexType>

<xs:element name="Employee"
type="Employee"/>
<xs:complexType name="Employee">
<xs:complexContent>
<xs:extension base="Person'>
<xs:sequence>

<xs:element name="status"
type="Status"/>

<xs:element name="jobTitle"
type="xs:string"/>

<xs:element name="startDate"
type="xs:date"/>

<xs:element name="department"
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type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="EmployeeRecords"
type="EmployeeRecords"/>

<xs:complexType
name="EmployeeRecords">

<Xxs:sequence>

<xs:element name="Employee"
type="Employee" minOccurs="0"
maxOccurs="unbounded"/>

</Xs:sequence>
</xs:complexType>

<xs:element name="ContactInfo"
type="ContactInfo"/>

<xs:complexType name="Contactlnfo">
<xs:sequence>

<xs:element name="homePhone"
type="xs:string"/>

_n

<xs:element name="mobilePhone"
type="xs:string"/>

<xs:element name="officePhone"
type="xs:string"/>

<xs:element name="email"

type="xs:string"/>
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<xs:element name="streetAddress"

—_—n

type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:schema>
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Default UML to XSD Mappings

When you are defining simple schemas using abstract Class
models, the Enterprise Architect Schema Generator
translates the UML information to XSD using a default
mapping of UML to XSD constructs. These defaults are also
used by the Schema Generator to generate unstereotyped
clements in an abstract model.

When you model XML Schema using the 'XML Schema'
pages of the Diagram Toolbox, the stereotypes and Tagged
Values of the Toolbox elements override the default
mappings.

Constructs

UML Default XSD Production Rules
Construct

Package A Schema element 1s generated for the

target Package. If the target Package
includes Classes from another Package,
which has the Tagged Values
targetNamespace and
targetNamespacePrefix set, these are
included as attributes of the Schema
element.

In addition, an import or include element
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is created for each referenced Package:

. An include element is used if the
external Package shares the same
targetNamespace Tagged Value as the
target Package

. An import element 1s used where the
targetNamespaces differ

Class A root-level element declaration and
complexType definition are generated.
The element name and type are the same
as the Class name. An XSD sequence
Model Group is also generated, to contain
UML attributes generated as elements.

Attribute An element 1s declared for each Class
attribute. The element name 1s set to that
of the UML attribute name. This is
prefixed with the Class name to make the
element unique. The minOccurs and
maxQOccurs attributes are set to reflect the
attribute cardinality.

If the attribute refers to another Class, the
clement declaration 1s followed by a
complexType definition, which contains
a reference to the appropriate
complexType.

Association An element 1s declared for each
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Association owned by a Class. The
element name is set to that of the
Association role. The minOccurs and
maxQOccurs attributes reflect the
cardinality of the Association.

Generalizatio = For single inheritances, an extension

n clement is generated with the base

(Inheritance) | attribute set to the base Class name. The
UML attributes of the child Class are
then appended to an XSDall Model
Group within the extension element.

Enumeration = A simpleType element 1s declared for the
Enumeration with the name attribute set
to the Enumeration name. A Restriction
clement 1s generated with base set to
string. Each of the Enumeration attributes
1s appended to the Restriction element as
XSD Enumeration elements with value
set to the UML attribute name. Any type
specification for the UML attributes is
ignored by the schema generator.

Notes

. If left unspecified, the minOccurs and maxOccurs
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attributes default to 1

. If the direction of the Association 1s unspecified, the
owner 1s assumed to be the source
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Generate XSD

When you have developed your XML Schema model, either
as an abstract Class model or a tailored XSD Class model,
you can forward-engineer 1t into W3C XML Schema (XSD)
files using the Generate XML Schema feature. As an XML
Schema corresponds to a UML Package in Enterprise
Architect, XML Schema generation is a Package-level
operation.

Y ou define the location of the file into which the XML
Schema is to be generated, in the Schema Package element
in your model.

Access

Ribbon Develop > Schema Modeling > Export
XSD

Generate Schema files

Option Action

Encoding Either:
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. Click on the drop-down arrow and
select the XML encoding scheme to
use, or

. Click on the Default button to apply the
default encoding scheme (UTF-8)

Selected by default to generate Schema in
the Garden of Eden style, containing a
global element.

Clear the checkbox if you want to omit
the global element.

Select the checkbox to generate Schema
for Packages that are referenced by any
of the Packages selected on this dialog.

Select the checkbox to prompt, during
Schema generation, for a filename for a
referenced Package if the path into which
to generate the Schema file 1s missing.

This option is not available if the
'Generate XSD for Referenced Packages'
option 1s not selected.

Select the checkbox to use a relative-path
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relative-path | in the XSD import (or XSD include)
to reference  statement when referencing external

XSDs (if Packages, provided that the
'schemal.ocat = schemal.ocation tag is empty on the
ion' tag 1s referenced Packages.

empty) You set the 'Schema File' field on the

'XSD Schema Properties' dialog (the
element 'Properties’ dialog for a Schema
element) for the referenced and
referencing XSDschema stereotyped
Packages, so that the relative-path is
correctly determined.

Generate Select the checkbox to generate schema
XSD for for child Packages of the selected

Child Package, and then select either:
packages . Include all packages - to list all child

Packages under the parent Package in
the list box, or

. Include <XSDschema> packages - to
list only those Packages that have the
stereotype «XSDschemay

The list-box shows, for each Package, the
Package name and the file path into
which the schema file can be generated
(if set).

To change the file path for a Package,
double-click on the entry in the list-box
and type in or browse for the new file
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path in the prompt field.

If the Package has a filepath already set,
its checkbox 1s selected by default, to
generate an XSD schema; if you do not
want to generate an XSD schema from

that Package, you can deselect the
checkbox.

If you select the checkbox against a
Package that does not have a filepath set,
the prompt automatically displays for the
filepath.

Generate Click on this button to generate the
Schema for each of the Packages selected
in the list-box.

Close Click on this button to close the dialog,
without saving your option selections.

View Click on this button to view the generated

Schema Schema for a Package highlighted in the
list-box.

Progress Check the progress of Schema
generation.
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Generate Global Element

Enterprise Architect, by default, generates XML Schema in
the Garden of Eden style. For every global
XSDcomplexType stereotyped Class, the system generates a
global element.

Example

You can change the specified default behavior by
de-selecting the 'Generate global element for all global
ComplexTypes' checkbox on the 'Generate XML Schema'
dialog. Then, the generated XSD no longer contains the
global element; that is, it no longer has the lines:

. <xs:element name="ContactInfo" type="ContactInfo"/>
and

. <xs:element name="Person" type="Person"/>

. class GenXSDExample - . . . .
=x5 element name="Contactinfo” type="Contactinfo”/=

=x5:.complexType name="Contactinfo™=
«XSDcomplexTypes <XS:5eqUences

o e | | =xs:element name="email” type="xs:string” minCOccurs="1" maxQccurs="1"=
=xs:element name="homePhone” type="xs:string” minOccurs="1" maxOccurs="1"=
=xs:element name="maobilePhone” type="xs:string” minQccurs="1" maxCccurs="1"=
=xs:element name="officePhone” type="xs:string” minQOccurs="1" maxQccurs="1"=
=xs:element name="streetAddress” type="xs string” minOccurs="1" maxOccurs="1"=

=[¥5.5e(uUence=
+contactDatails | 1 =fs complexTypes=

=x5element name="Ferson” type="Ferson™=

=¥5:.complexType name="Ferson™=

«XSDcomplexTypes “rsIsequence=

Person =xs:element name="binthDate" type="xs:string” minCccurs="1" maxOccurs="1"=
=xs:element name="firsthlame” type="xs:string™ minOccurs="1" maxOccurs="1"=
=xs:element name="gender" type="xs:string” minQccurs="1" maxQcours="1"=
=xs:element name="surName” type="xs:string” minQccurs="1" maxQccurs="1"=
=xg:element name="contactDetails” type="Contactinfo™ minOccurs="1" maxOccurs="1"=
=[¥5.5e(uUence=
=fys.complexType=
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class GenXSDExample | | =ys-complexType name="Contactinfo™

XS SequUence=
«XSDcomplexTypes =xs:element name="email” type="xs:string” minOccurs="1" maxOccurs="1"1=
ETEE T =x5:element name="homePhone” type="xs:string” minOccurs="1" maxOccurs="17=
=xs:element name="maobilePhene” type="xs:string" minOccurs="1" maxQccurs="1">
=x5 element name="officePhane” type="xs:string” minOccurs="1" maxOccurs="1"=
=x5.element name="streetdddress” type="x5:string” minCJccurs="1" maxJccurs="1"/=
=hS SequUences
=hs.complexType=

+oontactDetails

=xs:complexType name="Person™=
X5 SeqUence=
=xs:element name="hithDate” type="xs:string” minOccurs="1" maxCccurs="1"=
=x5:element name="firsthame" type="xs:string” minOccurs="1" maxOccurs="1"=
=x5.element name="gender” type="xs:string™ minOccurs="1" maxOccurs="1"=
=x5:element name="surMName” type="xs:string” minOccurs="1" maxQOccurs="1"=
=xg:element name="contactDetails™ type="Contactinfo™ minOccurs="1" maxOccurs="17=
=S Sequences=
=hs complexType=

«XSDcomplexTypes
Person
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Import XSD

To reverse engineer a W3C XML Schema (XSD) file to
create or overwrite a Package of your UML Class model,
you can use the XML Schema Import facility.

Access

Ribbon Develop > Schema Modeling > Import
XSD

Import Schema files

Option Action

Package Displays the name of the selected target
Package.

Directory Type in or browse for (click on [)) the
directory containing the source XSD
file(s).

Selected Lists the XML Schema(s) currently
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available for import.
. To select a single file, click on it

. To select several individual files
Ctrl+click on each file

. To select a range of files, press Shift
and select the first and last file in the
range

Select this checkbox to treat the global
element and the ComplexType it 1s
referring to as two separate entities.

Select this checkbox to import any XML
Schema that 1s being referenced by any of
the files selected in the 'Selected File(s)'
field.

Select this checkbox to create a Class

diagram under each imported
XSDschema Package.

Select the appropriate radio button to
indicate how the inline XSDelements and
XSDattributes are to be imported into a
Class, either as:

. UML Associations or

Page 491 of 2309



Modeling Domains 3 February, 2022

. UML attributes

Import Click on this button to begin the XSD
import.
Close Click on this button to close the dialog,

without saving your option selections.

Progress Displays system messages indicating the
progress of the Schema import.

On imports containing a large number of
external references, it can be useful to
capture the progress messages to check
exactly what has been imported. To do
this, right-click on the messages and:

. Copy the selected messages to the
clipboard (select the 'Copy Selected to
Clipboard' menu option)

. Copy all the messages to the clipboard
(select the 'Copy All to Clipboard'
menu option), or

. Save all the messages to a file (select
the 'Save to File' menu option)

Notes
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. If an XML Schema file being imported already exists in
the model, Enterprise Architect skips importing the file

. References to XSD Primitive Types are always imported
as UML attributes

. References to XSD constructs in external Schema files are
always imported as UML attributes

. Enterprise Architect uses the schemalLocation attribute in
the XSD Import and XSD Include elements of an XML
Schema to determine the dependencies between the files;
this attribute must be set to a valid file path (and not a
URL) for the dependent XML Schema(s) to be imported
correctly
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Global Element and ComplexType

Some XML Schemas have ComplexType elements with the
same name as the referring global elements, but with the
suffix 'Type', as shown:

<xs:element name="Address" type="AddressType"/>

<xs:complexType name="AddressType">
<xs:sequence/>

</xs:complexType>

On XSD import, by default, Enterprise Architect treats this
global element and its bounding ComplexType as a single
entity, and creates a single XSDcomplexType stereotyped
Class with the same name as the global element, as shown:

wX5DcomplexTypes
Address

You can change this default behavior by selecting the
'Import global elements with "Type" postfix' checkbox on
the 'Import XML Schema' dialog. When you select this
option, the system treats the global element and the
ComplexType it is referring to as two separate entities. For
the example, the system creates an «XSDtopLevelElementy»
stereotyped Class for the global element and an
«XSDcomplexType» stereotyped Class for the
ComplexType, connected as shown:
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wiSDcomplexTypes
AddressType

T

w5 0toplevelElements
Address

Notes

. Enterprise Architect treats these two definitions as
separate entities 1rrespective of whether the 'Import global
elements with "Type" postfix' checkbox 1s selected or
unselected:

<xs:element name="HomeAddress"
type="AddressType"/>
<xs:complexType name="AddressType'">
<xs:sequence/>
</xs:complexType>
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XSL Transforms

Model, Author and Execute XSLT Transforms and
Stylesheets with XML Documents

Enterprise Architect provides facilities for modeling and
executing XSL Transformations. XSLT is a technology that
can be used to convert XML input documents into other
types of document. Stylesheets are the XSL components
used to transform the content. Facilities include:

. Specialized diagram and toolbox for modeling XSLT
transformations

. Specialized editor for Stylesheet authoring, debugging
and execution.

. XML document validation

. XML Schema validation

Y ou model a transformation using the XML Transform
diagram. On this diagram you can create xml documents and
stylesheets, link them to a transformation (Activity) and
then execute or debug the transformation. Inputs to the XSL
Transform model are the XSLT and XML File Artifacts,
which can be selected from the toolbox. These artifacts are
most commonly created by dragging appropriate xml and
xsl files on to the diagram. Output from the Transformation
is described using the Output Artifact. The progress and
success/failure of the transformation 1s shown on the 'XSLT!
tab of the System Output window.
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Create the XML Transform Diagram

Ste Action
P

1 | Inthe Browser window, right-click on the
appropriate Package and select the 'Add Diagram'
option.

Artifact Elements in the XML Transformation
Toolbox

Artifact Description
XML The model reference for the
Transform transformation, providing inputs and

optional outputs. Used to run or debug
the transformation.

Inputs: XML File, XSLT
Outputs: Output Artifact (Optional)

2 In the 'New Diagram' dialog, type an
appropriate diagram name in the 'Name'
field (if necessary) and click on
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'Extended' in the 'Select From' list and
'XML Transform' in the 'Diagram Types'
list. Click on the OK button.

The new diagram opens, with the
Diagram Toolbox showing the "XML
Transformation' page.

Identifies the stylesheet to execute.
Inputs: N/A
Outputs: N/A

Identifies the input document to
transform.

Inputs: N/A
Outputs: N/A

Identifies the schema that can be used,
optionally, to automatically perform
XML validation on the output document.

Inputs: Output Artifact, XML File, (or
optional both)

Outputs: N/A

Use this Artifact to define the output of
an XSLT operation. The Artifact provides
the file path to use when output is created
by the transform. To select or name the
output file, double-click on the Artifact to
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display its properties and enter the file
path under the 'Files' tab. To make use of
the Artifact, draw a trace connector to it
from the transform element.

Manually Validate documents

Using Enterprise Architect, you can perform XML
validation both of documents to be transformed and of
XSLT stylesheets.

To run the validation, right-click in the XML document or
stylesheet in the XSL Debugger and select "'XML
Validation'. A prompt displays to confirm if you are
validating against a document type definition or an XML
Schema.

. For a document type definition, simply click on the OK
button; the validation proceeds

. For an XML schema, select the appropriate radio button
to 1dentify if the validation grammar 1s defined within the
document or elsewhere; if elsewhere, enter the namespace
and URL or file path for the grammar

If errors are found during a debugging run, they will be
output to the Debug window (press Alt+8 to display this
window).

If errors are found during a normal validation run, they will
be output to the 'XSL' tab of the System Output window
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(press Alt+1 and select 'System Output' if this window does
not display automatically). To locate the error in the
document, double-click on the error message.

XSLT Processor and Version

The XSL Processor used in these features is built from the
Apache Xalan Project (C++ version 1.11)

(c) Sparx Systems 2022 Page 500 of 2309


https://xalan.apache.org/

Modeling Domains 3 February, 2022

Model an XSL Transformation

When you model an XSL Transformation, you can either

draw on files that already exist in your file system, or you
can create the contents of the stylesheet and source within
the model elements.

Model elements from existing files

This is the simplest and most common method for modeling
transformations. When you drag a file on to the XML
Transform diagram, the appropriate Artifact element is
generated for you. You can then use the Quick Linker to
link the file Artifact elements as inputs to the XML
Transform element, using Trace connectors.

Optionally, you can:

. Specify an alternative output location (file) by linking an
XML File or Output Artifact to a Trace connector from
the XML Transform Artifact

. Validate the output document by dragging an XSD
schema file on to the diagram and connecting the resulting
XSD element to any Output Artifact of the XML
Transform element

Ste Action
P

1 | Open your file browser and the XML Transform
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diagram.

2 | In the file browser, click on the input file and drag it
onto the XML Transform diagram.

A prompt displays to save the file as an:

. External Artifact, where the XML File Artifact
serves as a shortcut to the file in the file system

. Internal Artifact, where the file content is read into
the XML File Artifact and stored inside the model;
you would select this option to make the source
file contents available to other users of the model

3 | Select the 'External Artifact' option.

An XML File Artifact element 1s generated for the
input file.

4 | In the file browser, click on the XSL stylesheet file
and drag it onto the XML Transform diagram.

In response to the prompt, select the 'External
Artifact' option.

An XSLT element 1s generated for the stylesheet
file.

5 | Drag the XML Transform icon from the Toolbox
onto the diagram, to create an XML Transform
Activity element. If you prefer, give this element a
new name.
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6 | Dragging the Trace icon from the 'Common'
Toolbox page, create relationships between the:

. Input XML file element and the transformation
Activity element

. XSLT Stylesheet file element and the
transformation Activity element

7  (Optional.)

. If you want to capture the output in a file, locate
the appropriate file in the file browser and drag it
onto the diagram to generate another File Artifact;
link 1t to the XML Transform element with a
Trace connector

. If you want to validate the output document, locate
the XSD schema file in the file browser and drag it
on to the diagram to generate an XSD element;
link this to the output File Artifact (or any Output
Artifact) of the Transform element

8 | Press Ctrl+S to save the diagram contents.

If the output 1s intended to be HTML, your diagram
might resemble this:
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Modeling elements from scratch

When you use the '’XML Transformation' Toolbox to create
XSLT and XML File elements, the system stores these as
model documents. You double-click on the elements on the
XML Transform diagram to open the model documents in
Enterprise Architect's XSLT Debugger, where you can write
and edit the file contents. When the document is saved, the
contents will be saved back to the model.

Otherwise, the process of modeling a transformation is the
same as described in Modeling elements from existing files.

Edit Documents with the XML Editor
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Enterprise Architect provides a robust and useful XML
editor with many features including:

. Intelli-sense

. Contextual structure tree providing quick alternative
navigation (tip: press Ctrl+1 to toggle document tree
VIEW)

. Custom icons for XSL and XSD document elements

. Code completion and

. Validation of document and referenced schemas

The XML Editor will open when any document with an
XML declaration is opened within Enterprise Architect.
(Alternatively, press Ctrl+Shift+0O.) The XSLT Debugger
uses two XML editors side-by-side, to display both the
stylesheet and the document being transformed.
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Execute an XSL Transformation

After you have modeled an XSL Transformation, you can
execute 1t directly from the model diagram. You can also
perform the transformation directly from the XSL Stylesheet
and 1put files.

Execute the Transformation From the
Diagram

Ste Action
p

1 | Onthe XML Transform diagram, right-click on the
XML Transform Activity element and select the
'Run XSL Transformation' option.

The XSLT Debugger view displays, showing the

stylesheet (.xsl) file and XML document used in the
transformation.

The System Output window also displays, showing
the error or success messages in the 'XSL' tab. (Press
Ctrl+Shift+8 if the System Output window does not
display.)

If you have set up validation of the output, the
System Output window also shows the validation
comments.
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2 | If you have directed the output to a file via an Output
or File Artifact, press F12 to view the output.
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Debug an XSL Transformation

When you use the XSLT debugger to run a transformation
you can control the process and inspect the state of the
transformation using Enterprise Architect's debugger in
combination with breakpoints. The XSLT Debugger
provides a Run button and various Step buttons. You set
breakpoints by clicking in the left margin of the stylesheet.

When a step completes or a breakpoint i1s encountered, the
context of the transformation - including any parameters to
template calls - can be viewed 1n the Locals window
('Execute > Windows > Local Variables'). You can also
display the Call Stack ('Execute > Windows > Call Stack) to
see how the current state of the transformation was reached.

Debug the Transformation

Ste | Action
p

1 | Onthe XML Transform diagram, right-click on the
XML Transform Activity element and select the
'Debug XSL Transformation' option.

The XSLT Debugger view displays, showing the
stylesheet (.xsl) file and XML document used in the
transformation, which is automatically initiated. The
currently executing statement in the stylesheet is
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highlighted.

Across the top of the view 1s a debugger toolbar,
providing the normal debugging options to Start,
Pause, Step Over, Step In, Step Out and Stop the
debugging process. The final icon in the toolbar
provides the option of hiding or showing the '.xml
source' tab in the view. You can use these buttons to
repeat and control the debugging process.

The System Output window also displays, showing
the debugger progress messages on the 'XSLT
Transformation' tab. (Press Alt+1 and select 'System
Output' if the System Output window does not
display.)

Error messages are directed to the Debug window
(press Alt+8). You can also use the Debug window
toolbar buttons and options to control debugging of
the XSL Transformation.

2 | Ifnecessary, select to display the Locals window and
the Call Stack.

Click on the left margin of the XSLT Debugger
stylesheet panel and set any Breakpoints you want to
use to check processing.

3 | Run the debugger again and examine the execution
as indicated by the System Output window, Call
Stack, Locals window, and any other Debugger or
Execution Analysis tools you want to apply.
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XML Validation

Enterprise Architect provides validation of XML
documents. Documents can be verified against XML
schema or Data Type Definitions (DTD). Validation is
performed from within an Enterprise Architect editor using
its context menu. Often an XML document will contain
information relating to the schema that it conforms to. You
can, however, choose to override this, validating the
document against any schema, either at a path on your local
machine or at a URL. This example demonstrates the use of
the feature for a document that contains an incorrect
attribute.

Access
Context Accessible from context menu of any
Menu editor window displaying xml content.

Right-click in editor window and choose
'XML Validation'

XML Document Validation
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Ste Action

P

1 | Open the XML document to be validated.

2 | Use the editor context menu and select the "'XML
Validation' option.

3 Select the grammar of choice from the available
options:
. XML Schema (default)
. Data Type Definition

4 | Select the schema location. 'Defined in document' is
selected by default. It is usual for an XML document
to specify the schemas that govern its content. To
choose a different schema from that defined in the
document, select 'External' and provide either a URL
or a file path. Examples:
. http://mydomain/myschema.xsd
. c¢:\mydomain\myschema.xsd

5 | Click OK. The output of the validation will be

displayed in the 'XML Validation' tab of the System
Output window.
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XML Document Validation Example

portfolio.xml v 9
Chea'samples'oomiportfolio. xm

ﬂﬁéf@v L}vﬂlﬁ Eﬂg@g ¥y v B B |(global)

A @ portfolio "http:/fwww w3.org/2001/XMLScl 1 <«%72ml version="1.0" standalonse="no"7>
€0 xminsxsi = http:/fwww w3 org/2001/% 2 «<portfolioc Zmlns:Esi="http://www.w3.0rg/200
@ xsi:noMamespaceSchemalocation = 3 Esi:noNamespaceSchemalocation="portfolio
[ & stock "nyss" 4 E <stock exchange="nyss">
[» @ stock "nasdag" b <nams>Zacx corp</nams>
I» & stock "nasdag" 6 <symbo l>ZCEM</symbol>
7 <price>28.870</price>
8 I <fstock>
9 <stock exchange="nasdaq">
10 <name>zaffymat inc</name>
11 <gsymbol>ZFFX</symbol>
12 <price>9%2.250</price>
1z 1 </stock>
13 <stock exchange="nasdaq">
15 <name>zysmergy inc</name>
16 <gsymbol>Z¥5Z</symbol>
17 <price>20.313</price>
18 [ </stock>
19 "</ /portfolio>
20

Figure 1: The XML document with an invalid attribute
value 'nyss'

In this example, the document describes a stock item that
has an invalid exchange code 'nyss'. As can be seen from
this schema, the only valid values for the 'exchange'
attribute are 'nyse', 'nasdaq' or 'ftsi'.
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portfolio.xsd v 5
Cea\samples\wml\portfolio.xsd
REE- F-BE @ E @z g = o)
A ¥ xsschema 1 <?zml version="1.0"7%>
@ xmins:xs = hitp://www.w3.0rg/20017% 2[H<zs:schema Emlns:xs="http://www.w3.0rg/2001/XML5chema™ =1
@ elementFormDefault = qualified END <Es:element name="portfolio">
A Simple Types 1= <Es:complexType>
4 [E] category 5H <ES:sequence>
& name = category 6 [ <Es:element name="stock" minOccurs="1" ma:
4 =2 = <Es:complexType>
@ base = xs:string & [ <ES!sSequence>
4 [ 2 <Es:element name="name" type=
@ value = nyse 10 <E3:clement name="symbel" typ:
@ value = nasdagq 11 <Es:slement name="price" type:
@ value = ftsi 12 </Es:sequence>
4 Bl Elements 13 <zs:attribute name="sEchangs" typ
4 [Bl portfolio 147 </xs5:complexType>
® name = portfolio 15 [ </xs:elemsnt>
4 [T] 16 </xzs5:sequence>
A 5 17 r </zs:complexType>
4 Bl stock [1..#] 18 [ </zs:element>

@ name = stock 19 [ <Es:s5impleType name="category">
@ minOccurs = 1 20 E <Es:restriction base="xs:string">
@ maxOccurs = unl 21 <Es:enumeration value="nyse"/>
4 [T] 2z <zsienumsration valus="nasdagq"/>
[» & 23 <Egienumeration value="ftsi"/>
[» @ exchange : ¢ 24 7 </Es:restriction>
25 </2z:zimpleType>

26 ~=/Es5:schema>

Figure 2: The XML Schema describing permitted stock
exchange codes

This image shows the schema used in the validation. The
declaration of a "portfolio’ element can be seen here to be
made up of one or more 'stock' elements. Each stock
element in turn, requires an 'exchange' attribute naming a
code for the stock exchange in question.
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Set Validation Grammar x
Grammar: ¥ML Schema -
Location

Defined in document
External

MNamespace:

LRL:

Icea\samplesixm\portfolioxsd ...

OK Cancel

Figure 3: The 'XML validation' dialog naming a local
schema file

This 1s the 'XML Validation' dialog. It is accessible from the
context menu of any editor in Enterprise Architect that holds
XML content. Here you can select the schema to use in the
validation. In the example the processor will validate the
document using a local schema file. This just happens to be
the same schema named by the document, but it could be
any schema (a development or later version of the schema
for example).

System Qutput v 7 x

Message value 'nyss' not in enumeration
¥ML Validation had errors

4 4 » M |Script X5LT Transformation XML Validation 4 4

Figure 4: The System Output window showing validation
error
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This image shows the results of the validation. The attribute
value 'nyss' has been identified as being incorrect according
to the enumeration described by the schema.
Double-clicking the error will display the line of code in the
editor where it can easily be correceed
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XML Service Oriented Architecture

Model Organizations, Communities and Systems to
Maximize Agility, Scale and Interoperability

Service Oriented Architecture (SOA) is an architectural
paradigm for defining how people, organizations and
systems provide and use services to achieve results.

A service 1s an offer of value to another through a
well-defined interface, available to a community (which
could be the general public). A service results in work
provided to one by another.

Service Oriented Architecture (SOA) 1s a way of organizing
and understanding (representations of) organizations,
communities and systems to maximize agility, scale and
interoperability. The SOA approach is simple - people,
organizations and systems provide services to each other.
These services allow us to get something done without
doing it ourselves or even without knowing how to do it -
enabling us to be more efficient and agile. Services also
enable us to offer our capabilities to others in exchange for
some value - thus establishing a community, process or
marketplace. The SOA paradigm works equally well for
integrating existing capabilities as for creating and
integrating new capabilities.

(Derived from Service oriented architecture Modeling
Language (SoaML) - Specification for the UML Profile and
Metamodel for Services (UPMS) (OMG document
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ad/2008-11-01); pp. 25-26.)

In modeling and developing a complete Service Oriented
Architecture in Enterprise Architect, you can work with any
or all of:

. XML Schema Definition (XSD), also known as XML
Schema - an XML technology that is used to specify the
rules to which an XML document must adhere; Enterprise
Architect provides a Schema Composer interface to help
you model and generate XML schema

. XSL Transformations to convert input documents into
XML or other types of document using XSL stylesheets,
for which you use the XSLT Editor and Debugger for
modeling and executing the transformations

. Web Services Description Language 1.1 (WSDL) - a key
XML-based language for describing web services

. Service oriented architecture Modeling Language
(SoaML) - a standard method of designing and modeling
SOA solutions using the Unified Modeling Language
(UML)

. Service-Oriented Modeling Framework (SOMF) - a
service-oriented development life cycle methodology,
offering a number of modeling practices and disciplines
that contribute to successful service-oriented life cycle
management and modeling

. National Information Exchange Modeling (NIEM) - a
common framework that 1s used to define how
information can be shared between systems, government
agencies and departments
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. Meta-Object Facility (MOF) - an Object Management
Group (OMG) standard developed as a meta-modeling
architecture to define the UML, and so provide a means to

define the structure or abstract syntax of a language or of
data
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WSDL

Web Services Description Language 1.1 (WSDL) is a key
XML-based, World Wide Web Consortium (W3C) language
for describing web services. WSDL support 1s critical for
the development of a complete Service Oriented
Architecture (SOA), and the coupling of UML 2.5 and XML
provides the natural mechanism for specifying, constructing
and deploying XML-based SOA artifacts within an
organization.

Using Enterprise Architect, you can rapidly model, forward
engineer and reverse engineer WSDL files.
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WSDL 1.1 Model Structure

A Web Service Description Language (WSDL), under
specification 1.1, 1s defined within a « WSDLnamespace»
stereotyped Package, which represents the top-level
container for the WSDL elements. Conceptually it maps to
the targetNamespace in a WSDL definition element.

When you create a WSDL model, Enterprise Architect
creates the Namespace and provides a set of sub-Packages,
each containing a diagram on which to define the
constituent elements of the model, with an Overview
diagram to navigate between the sub-Packages. You work
through the sub-Packages in sequence, to define the objects
that are used by later objects, themselves called into still
later objects.

WSDL Structure Development

WSDL Description
Element Type
Types Defined in an XSD Schema, these are the

XSD data types used by the web service
and communicated by WSDL Messages;
you drag «XSDelementy,
«XSDsimpleType» and
«XSDcomplexType» stereotyped
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Messages

Port Types

Bindings

(c) Sparx Systems 2022

3 February, 2022

elements onto the Types diagram from
the 'XML Schema' page of the Diagram
Toolbox.

WSDL Messages 1dentify the data being
communicated by a web service. Each
Message element contains one or more
Message Parts, which are attributes that
each identify an XSD data type being
communicated.

WSDL Port Types are the essential core
of the web service, defining the interfaces
of the service. Each Port Type consists of
a set of Port Type Operations, each of
which identifies an exchange of
Messages (data input to and output from
the interface as that operation). The Port
Type Operation can also i1dentify
Messages acting as Fault indicators.

A Binding specifies the protocol and data
format for the operations and messages
defined for of a particular Port Type.
Each « WSDLbinding » Class implements
(realizes) the operations specified by the
«WSDLportType» Interface - the Port
Type Operations in the Port Type element
are automatically copied into the Binding
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clement as Binding operations.

Services A WSDL Service defines a formal
interface of the web service. It describes
the collection of Port Types that expose a
particular Binding, having an Association
to each exposed Binding. It therefore
encapsulates a set of the other data
structures - if not all the data structures -
defined in the model.

Documents WSDL Documents are represented by
Components having the stereotype
«WSDLy. This 1s the element from which
you generate the WSDL file.

You can create more than one Document
to re-use the schema Types, Messages,
Port Types, Bindings and Services of a
Namespace across multiple physical
WSDL documents, either in the same
configuration or in different
configurations.

Example

This figure shows an example WSDL namespace,
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OnlineBookstore PSM, which includes a single WSDL
document, OnlineBookstore (at the bottom of the hierarchy).

_d OnlineBockstore PSM

E| | OnlineBookstore

- @5 OnlineBookstore

=0 _I Types

- B3 Types

; Address

= Cart

Cartitern

Id

Invoice

Price

Searchparams
Stockitemn

Stockiternlist

= Url

Messages

T3 Messages
CartAdditermRequest
CartAddltermResponse
= CartCheckoutRequest
CartCheckoutResponse
CartCreateRequest
CartCreateResponse
StocklternDetailsRequest
StocklternDetailsResponse
StocklternPriceRequest
StocklternPriceResponse
StockltermnSearchRequest
StockltermnSearchResponse
= ] PortTypes

T3 PortTypes

- @ OnlineBookstoreServices
= ] Bindings

T3 Bindings

& OnlineBookstoreServices
= ] Services

- B3 Services

.. =& OnlineBookstore

# 2] OnlineBookstere

Notes
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. You can also generate a WSDL Package structure from a
UML Interface using the WSDL Model Transformation

(c) Sparx Systems 2022 Page 525 of 2309



Modeling Domains 3 February, 2022

Model WSDL

You can quickly and easily model the elements in a Web
Service Definition using the WSDL page of the Diagram
Toolbox. As a first step, you can create an example WSDL
Package structure in the Browser window, using the
Namespace icon from the WSDL page. You can use this
example Package structure as a template for developing
your WSDL.

Create a new WSDL Package structure

Ste | Action
p

1 | In the Browser window, create the top-level project
structure you need (Model and Views), and click on
the appropriate View.

2 | Click on the 'New Package' option in the Browser
window header drop-down list.

The 'New Model Package' dialog displays.

3 | Inthe 'Name' field type the name of the new
Package, and select the 'Create Diagram' radio
button.
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4 Click on the OK button.
The 'New Diagram' dialog displays.

5 | Inthe 'Name' field type the name of the new
diagram.

In the 'Select From' panel select 'UML Structural’,
and in the 'Diagram Types' panel select 'Class'.

6 | Click on the OK button.

In the Browser window, double-click on the icon
next to the new diagram's name; the diagram opens
in the Diagram View, with the Class pages
displaying in the Diagram Toolbox.

7 | Inthe Toolbox, click on = to display the 'Find
Toolbox Item' dialog and specify 'WSDL', then
select the Toolbox page from the results.

The "'WSDL' Toolbox page displays.

8  Click on the 'Namespace' icon from the Toolbox and
drag it into the Class diagram.

The "'WSDL Namespace Properties' dialog displays.

Type in a WSDL Package name and the URL of the
Target Namespace. You can edit these values later.

9 | Click on the OK button.

The sample « WSDLnamespace» stereotyped
Package structure 1s created on the diagram, and the
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full model structure is displayed, expanded, in the
Browser window.

The model structure consists of these sub-Packages,
with an Overview diagram to navigate between
them:

. Types: Contains the XSD types for the data
communicated by the web service, on a Types
diagram

. Messages: Contains the WSDL Messages,
modeled as UML Classes marked with the
stereotype « WSDLmessage»

. PortTypes: Contains the WSDL Port Types,
modeled as UML interfaces marked with the
stereotype « WSDLportType»

. Bindings: Contains the WSDL Bindings, modeled
as UML Classes that realize the PortTypes

. Services: Contains the WSDL Services, modeled
as UML interfaces with Associations to each
exposed Binding

10  Model each of the WSDL constructs in their
corresponding Packages.

Template WSDL Model - Diagram

The WSDLnamespace Package acts as a container for the
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WSDL structure.

TODO: Add your WSDL Types, Messages, Portypes, Binding and Services by dragging elements from the
WSDL toolbox. Double-click the padkages below to navigate between the relevant diagrams.

You can automatically generate WSDLs from this model. Drag WSDL compenents from the toolbox onto
this diagram and specify which services should be exposed.
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«XSDschemax
Types

Messages

+ InputParamatars
+ QutputParametars

PoriTypes Bindings Services
+ Samplelnput —Q + SampieFPorTypeHTTR + SampleBindingHTTP 3 + SampleSenice
+ SampleOutput «—p + SsmpiePonTypeS0AP + SampleBindingS0AP

SampleService

g]
«WSDLw

SampleW SDLFile

Generate this WSDOL by selecting

- { the WSDLnamespace in the

Project View and using the
menu option Project | Web
Services | Generate WSOL

Template WSDL Model - Browser Window
Hierarchy
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a4 g Model
4 |H| WsDL
T3 WsDL
4 [} «WSDLnamespace= W5DLPackagel
%g Overview
a |_| «=X5Dschema= Types
T3 Types
«X5DcomplexTypes InputParameters
«X{5DcomplexTypes QutputParameters
4 || Messages
T3 Messages
4 «W5DLmessages Samplelnput
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4 =W5DLmessages SampleQutput
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| PortTypes

T3 PortTypes
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4 =@ <WSDLportTypes SamplePortTypeSOAP
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4 <WSDLbindings SampleBindingHTTP
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WSDL Namespace

A «WSDLnamespace» stereotyped Package represents the
top-level container for the WSDL constructs in Enterprise
Architect. You can create the Namespace Package by
dragging the Namespace icon from the WSDL Toolbox
page and dropping it directly onto a diagram.

Toolbox Icon

Mamespace

Access

To display the "WSDL Namepace Properties' dialog for the
selected «WSDLnamespace» stereotyped Package, use one
of the methods outlined here.

Ribbon Design > Package > Manage > Properties

Context Right-click on « WSDLnamespace»

Menu stereotyped Package | Properties

Other In Browser window, double-click on
«WSDLnamespace» stereotyped
Package, or
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Drag = Namesgss icon from toolbox
onto a diagram (this creates a new
«WSDLnamespace» stereotyped Package,

Define Properties

Option Action

WSDL Type in the name of the WSDL
Package Namespace Package element.
Name

Target (Optional) Type in the URL for the

Namespace WSDL Namespace Package.

OK Click on this button to save the values
entered and close the WSDL Namespace
'Properties' dialog.
If you have just created the Namespace, a

new Package diagram opens containing
the sample template WSDL model.

Cancel Click on this button to discard the data
entered and close the "'WSDL Namespace
Properties' dialog.
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Help Click on this button to display this Help
topic.
UML This button 1s displayed when you are

editing existing WSDL Namespace
element information.

Click on the button to open the UML
element '"Properties' dialog for the
Namespace Package element.
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WSDL Message

A «WSDLmessage» stereotyped Class represents a WSDL
Message and acts as a container for one or more WSDL
Message Parts. You can create WSDL Messages by
dragging the Message icon from the WSDL Toolbox and
dropping it directly onto the Messages diagram (under the
Messages Package in the WSDL Package structure).

Toolbox Icon

1 Message

Access

To display the "'WSDL Message' dialog for the selected
«WSDLmessage» stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on « WSDLmessage»
Menu stereotyped Class| Properties

Keyboard Alt+Enter
Shortcuts
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Double-click on a « WSDLmessage»
stereotyped Class, or

Drag O Mesage icon from the
toolbox and drop directly onto the
Messages diagram, under the Messages
Package in the WSDL Package structure.

(This creates a new « WSDLmessage»
stereotyped Class.)

Define Properties

Option
Name

Documentati
on

OK

Cancel

(c) Sparx Systems 2022

Action

Type in the name of the WSDL Message.

(Optional) Type in any notes you need for
this element.

Click on this button to save the data
entered and close the WSDL Message
dialog.

Click on this button to discard the data
entered and close the "WSDL Message'
dialog.
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Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing WSDL Message element
information.

Click on the button to open the UML
Class 'Properties' dialog for the element.

Notes

. WSDL Messages can only be created under the Messages
Package in the WSDL Package structure

. The name of the WSDL Message should be unique
amongst all WSDL Messages within the WSDL

(c) Sparx Systems 2022 Page 536 of 2309



Modeling Domains 3 February, 2022

WSDL Message Part

A WSDL Message Part 1s the segment of a WSDL Message
that 1dentifies the XSD data type of the data communicated
by the Message. If a Message communicates data of more
than one data type, each data type 1s 1dentified in a separate
Message Part.

In Enterprise Architect, a WSDL Message Part 1s
represented by a UML attribute of the WSDL Message
Class. You can create the Message Part attribute by dragging
the 'Message Part' icon from the WSDL Toolbox and
dropping it onto a « WSDLmessage» stereotyped Class.

Toolbox Icon

@  Message Part

Access

To display the "WSDL Message Part' dialog for the selected
Message Part, use one of the methods outlined here.

Ribbon With a specific Message Part (attribute)
selected within a WSDL Message on a
diagram:

Design > Element > Features > Attributes
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Context With a specific Message Part (attribute)
Menu selected within a WSDL Message on a
diagram:

Right-click on attribute | View Properties

Keyboard With a specific Message Part (attribute)

Shortcuts selected within a WSDL Message on a
diagram:
F9

Other Double-click on the Message Part

(attribute) within the « WSDLmessage»
stereotyped Class, or

Drag S icon from toolbox
and drop onto a « WSDLmessage»
stereotyped Class (This creates a new
Message Part (as an attribute) within the
«WSDLmessage» stereotyped Class.)

Define Properties

Option Action

Name Type in the name of the WSDL Message
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Part attribute.

Type Either:
. Type the name of a data type, or

. Click on the drop-down arrow and
select an XSD built-in dataType from
the list, or

. Click on the -] button and browse for
an existing «XSDelementy,
«XSDcomplexType» or
«XSDsimpleType» element as a
classifier

The XSD Types can be defined in:

. The Types Package under the WSDL
Package Structure or

. Any other Package in the model

OK Click on this button to save the data
entered and close the "'WSDL Message
Part' dialog.

Cancel Click on this button to discard the data
entered and close the "'WSDL Message
Part' dialog.

Help Click on this button to display this Help
topic.
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UML This button 1s displayed when you are
editing existing WSDL Message Part
attribute information.

Click on the button to open the attribute
properties for the Message Part.

Notes

. WSDLmessage stereotyped Classes can effectively
contain Message Part attributes only; if you add other
attributes to the Class element, they are re-cast as
Message Parts
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WSDL Port Type

A «WSDLportType» stereotyped Interface represents a
WSDL PortType. It describes the operations exposed by the
WSDL, acting as a container for one or more WSDL Port
Type Operations. You can create a WSDL PortType
element by dragging the Port Type icon from the WSDL
Toolbox and dropping it directly onto the PortTypes
diagram (under the PortTypes Package in the WSDL
Package structure).

Toolbox Icon

=&  Port Type

Access

To display the "WSDL PortType' dialog for the selected
«WSDLportType» stereotyped Interface, use one of the
methods outlined here.

Ribbon Design > Element > Editors > Properties
Context Right-click on « WSDLportType»
Menu stereotyped Interface| Properties

(c) Sparx Systems 2022 Page 541 of 2309



Modeling Domains 3 February, 2022

Keyboard Alt+Enter
Shortcuts

Other . Double-click on a « WSDLportType»
stereotyped Interface, or

. Drag = Portiee icon from the
toolbox and drop directly onto the
PortTypes diagram, under the

PortTypes Package in the WSDL
Package structure

(This creates a new « WSDLportType»
stereotyped Interface.)

Define Properties

Option Action

Name Type in the name of the WSDL PortType.

Documentati = (Optional) Type in any notes you need for
on this element.

OK Click on this button to save the data
entered and close the WSDL PortType
dialog.
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Cancel Click on this button to discard the data
entered and close the "WSDL PortType'
dialog.

Help Click on this button to display this Help
topic.

UML This button 1s displayed when you are
editing existing WSDL PortType element
information.

Click on the button to open the UML
element 'Properties' dialog for the
element.

Notes

. WSDL PortTypes can only be created under the
PortTypes Package in the WSDL Package structure

. The name of the WSDL PortType should be unique
amongst all the WSDL PortTypes within the WSDL
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WSDL Port Type Operation

A Port Type Operation identifies an exchange of Messages
(data input to and output from the interface as an operation).
The Port Type Operation can also i1dentify Messages acting
as Fault indicators.

In Enterprise Architect, a WSDL PortType Operation is
represented by a UML Operation of the WSDL PortType
Interface. You can create a PortType Operation by dragging
the PortType Operation icon from the WSDL Toolbox and
dropping it onto a « WSDLportType» stereotyped Interface.

Toolbox Icon

@  PortType Operation

Access

To display the "WSDL PortType Operation' dialog for the
selected PortType Operation, use one of the methods
outlined here.

Ribbon With a specific PortType Operation
selected within a « WSDLportType»
stereotyped Interface on a diagram:

Design > Element > Features >
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Operations

With a specific PortType Operation
selected within a « WSDLportType»
stereotyped Interface on a diagram:

Right-click on attribute | View Properties

With a specific PortType Operation
selected within a « WSDLportType»
stereotyped Interface on a diagram:

F10

Double-click on the PortType Operation
within the « WSDLportType» stereotyped
Interface, or

Drag ¢ Petmesoperstion 7 icon from toolbox
and drop onto a «WSDLportType»
stereotyped Interface. (This creates a new
PortType Operation (as a UML operation)
within the « WSDLportType» stereotyped
Interface.)

Define Properties

Option

(c) Sparx Systems 2022
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Name Type in the name of the WSDL PortType
Operation.

Documentati = (Optional) Type in any notes you need for

on this operation.
Operation Click on the drop-down arrow and select
Type one of the supported PortType Operation
types:
. OneWay

. Request-Response
. Solicit-Response
. Notification

Input This section is grayed out if you have
selected Notification as the operation

type.

. Name - Defaults to a name that
parallels theOperation Type. If you do
not want to use the default, type an
alternative name for the input Message.

. Message - Click on the drop-down
arrow and select one of the WSDL
Messages previously created in
theMessagePackage.

. Documentation - (Optional) Type in
any notes you need for this input
Message.
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This section is grayed out if you have
selected OneWay as the operation type.

. Name - Defaults to a name that
parallels theOperation Type. If you do
not want to use the default, type an
alternative name for the output
Message.

. Message - Click on the drop-down
arrow and select one of the WSDL
Messages previously created in
theMessagePackage.

. Documentation - (Optional) Type in
any notes you need for this output
Message.

Review the details of the WSDL
Messages that can act as Faults.

Faults display in this list with the most
recently-created at the top and the oldest
at the end. If more than four Fault
Messages are defined, use the vertical
scroll bar to display the rest of the list.

To add a Message, click on the New

button. The 'WSDL PortType Operation

Fault' dialog displays.

. Name - Defaults to 'Fault<n>'; if you
do not want to use the default, type an
alternative name for the fault Message
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. Message - Click on the drop-down
arrow and select one of the WSDL
Messages previously created in the
Message Package

. Documentation - (Optional) Type in
any notes you need for this fault
Message

. OK - Click on this button to save the

data entered and close the 'WSDL
PortType Operation Fault' dialog

. Cancel - Click on this button to discard
the data entered and close the "WSDL

PortType Operation Fault' dialog
. Help - Click on this button to display
this Help topic
To remove a Message from the list, click
on it and click on the Delete button.

Click on this button to save the data
entered and close the "WSDL PortType
Operation' dialog.

Click on this button to discard the data
entered and close the "WSDL PortType
Operation' dialog.

Click on this button to display this Help
topic.
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UML This button is displayed when you are
editing existing WSDL Port Type
Operation information.

Click on the button to open the UML
operation 'Properties' dialog for the
clement.

Notes

. WSDL PortType Operations can only be contained by
WSDL PortTypes

. The name provided for an Input, Output or Fault Message
in a PortType Operation must be unique amongst the

Input, Output and Fault Messages, respectively, across the
WSDL PortType

. In the UML operation 'Properties' dialog, the Messages
identified as Input, Output and Fault can be examined as
the parameters of the operation
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WSDL Binding

A WSDL Binding element implements the operations
specified by a particular «kWSDLportType» stereotyped
Interface and describes the message format and protocol
details for the operations and messages defined by this
WSDL PortType. A WSDL Binding element is represented
by a « WSDLbinding» stereotyped Class.

You create a WSDL Binding element by dragging the
Binding icon from the WSDL Toolbox directly onto the
Bindings diagram under the Bindings Package in the WSDL
Package structure.

Toolbox Icon

M  EBinding

Access

To display the "'WSDL Binding' dialog for the selected
«WSDLbinding» stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Editors > Properties

Context Right-click on « WSDLbinding»
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stereotyped Class | Properties

Alt+Enter

Double-click on a « WSDLbinding
stereotyped Class, or

Drag @ Binding icon from the
toolbox and drop directly onto the
Bindings diagram, under the Bindings
Package in the WSDL Package structure.
(This creates a new « WSDLbinding»
stereotyped Class.)

Define Properties

Option

Name

PortType

(c) Sparx Systems 2022

Action

Type in the name of the WSDL Binding
element.

Click on the drop-down arrow and select
the WSDL PortType to be implemented
by this WSDL Binding.

Click on the drop-down arrow and select
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Protocol the protocol for the transmission of the
selected WSDL PortType's operations.
The supported protocols are:

. SOAP
. HTTP

Transport This field 1s disabled 1f you have selected
the HTTP protocol.

Defaults to
http://schemas.xmlsoap.org/soap/http.

If necessary, type in an alternative URL
for the SOAP protocol.

Style This field is disabled if you have selected
the HTTP protocol.

Click on the drop-down arrow and select
the style of SOAP protocol.

Verb This field is disabled if you have selected
the SOAP protocol.

Click on the drop-down arrow and select
the appropriate HTTP verb. The
supported verbs are:

. GET
. POST

Documentati = (Optional) Type in any notes you need for
on this element.
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OK Click on this button to save the data
entered and close the "WSDL Binding'

dialog.

Cancel Click on this button to discard the data

entered and close the "WSDL Binding'
dialog.

Help Click on this button to display this Help
topic.

UML This button is displayed when you are
editing existing WSDL Binding element
information.

Click on the button to open the UML
element 'Properties' dialog for the
clement.

Notes

. A WSDL Binding must implement a WSDL PortType;
therefore, WSDL PortTypes should be defined before you
create WSDL Bindings

. WSDL Bindings can only be created under the Bindings
Package in the WSDL Package structure
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. The name of the WSDL Binding should be unique
amongst all the WSDL Bindings within the WSDL
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WSDL Binding Operation

When you save a newly-created « WSDLbinding»
stereotyped Class, the system:

1. Adds to the Binding diagram, the WSDL Port Type
element implemented by the WSDL Binding.

2. Draws a Realization connector from the Binding to the
PortType.

3. Automatically populates the Binding with all the UML
operations from the PortType, as the WSDL Binding
Operations.

Access

To display the "WSDL Binding Operation Details' dialog for
the selected Binding Operation, use one of the methods
outlined here.

Ribbon With a specific Binding Operation
selected within a « WSDLbinding»
stereotyped Class on a diagram:

Design > Element > Features >

Operations
Context With a specific Binding Operation
Menu selected within a « WSDLbinding»

stereotyped Class on a diagram:
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Right-click on attribute | View Properties

With a specific Binding Operation
selected within a « WSDLbinding»
stereotyped Class on a diagram:

F10

Double-click on the Binding Operation
within the « WSDLbinding» stereotyped
Class

Define Properties

Option

Operation
Name

Action
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Action

Displays the name of the Operation
copied from the WSDL PortType
element.

The value in this field cannot be edited.

If the protocol of the parent WSDL
Binding element was defined as HTTP,
this field 1s grayed out.

Type in the SOAP Action header (URL)
for this operation.
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If the protocol of the parent WSDL
Binding element was defined as HTTP,
this field 1s grayed out.

Click on the drop-down arrow and select
the SOAP style of the operation.

If the protocol of the parent WSDL
Binding element was defined as SOAP,
this field 1s grayed out.

Type 1n the relative URL of this
Operation.

(Optional) Type in any notes you need for
this operation.

Click on this button to define the
parameters for this operation.

The "'WSDL Binding Operation
Parameters' dialog displays, showing the
names of the operation Input, Output and
Faults. You cannot change these names.

Click on the Details button to specify the
details for Input, Output and Fault
operation (Message) parameters. Note
that the Details button in the:

. Input section is disabled for the
Notification Operation Type
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. Output section is disabled for the
One-way Operation Type

. Fault section 1s disabled if there are no
Fault Messages

. Use - If the protocol of the parent
WSDL Binding element was defined as
HTTP, this field is grayed out; click on
the drop-down arrow and select the
encoding that is to be used

. Encoding Style - If the protocol of the
parent WSDL Binding element was
defined as HTTP, this field 1s grayed
out; 1f 'Use' 1s set to 'encoded’, type in
the style (URL) to apply

. Namespace - If the protocol of the
parent WSDL Binding element was
defined as HTTP, this field 1s grayed
out; (Optional) type in the namespace

. Parts - If the protocol of the parent
WSDL Binding element was defined as
HTTP, this field is grayed out; this
field 1s also not applicable to Faults -
(Optional) type in the Message Part
attributes that appear within the SOAP
Body portion

. Header - This field is not applicable to
Faults; (Optional) type in the text of the
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SOAP/HTTP Header
. Documentation - (Optional) Type in
any notes you need for this message

. OK - Click on this button to save the

data entered and close the "'WSDL
Binding Parameter Details' dialog

. Cancel - Click on this button to discard

the data entered and close the "WSDL
Binding Parameter Details' dialog

. Help - Click on this button to display
this Help topic

Click on this button to save the data

entered and close the "'WSDL Binding
Operation Details' dialog.

Click on this button to discard the data

entered and close the "'WSDL Binding
Operation Details' dialog.

Click on this button to display this Help
topic.

This button 1s displayed when you are
editing existing WSDL Binding
Operation information.

Click on the button to open the UML
operation 'Properties' dialog for the
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element.

Notes

. If you subsequently change the WSDL Port Type
operations, you can refresh the Binding Operations by
deleting the Realization connector and re-establishing it;
the 'Overrides & Implementations' dialog displays, on
which you select the updated operations to establish

. You can review the parameters of a Binding Operation by
highlighting the operation in the diagram or Browser
window and expanding the entries in the Properties
window
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WSDL Service

A WSDL Service is represented by a « WSDLservice»
stereotyped Interface; it describes a collection of Ports that
expose a particular Binding. You can create a WSDL
Service element by dragging the Service icon from the
WSDL Toolbox and dropping it directly onto a diagram in
the Services Package of your WSDL model.

When you save a newly-created « WSDLservice»
stereotyped Interface, the system:

1. Adds the WSDL Binding elements exposed by the WSDL
Service to the Service diagram.

2. Draws an Association connector from the Service element
to each Binding element.

3. Labels each connector with the corresponding Port name.

Toolbox Icon

=& Service

Access

To display the "'WSDL Service' dialog for the selected
«WSDLservice» stereotyped Interface, use one of the
methods outlined here.
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Ribbon Design > Element > Editors > Properties
Context Right-click on « WSDLservice»
Menu stereotyped Interface| Properties

Keyboard Alt+Enter
Shortcuts

Other Double-click on a « WSDLservice»
stereotyped Interface, or

Drag the = seniee icon from the
toolbox and drop directly onto the
SampleService diagram, under the
Services Package in the WSDL Package
structure. (This creates a new
«WSDLservice» stereotyped Interface.)

Define Properties

Option Action

Name Type 1n the name of the WSDL Service.

Documentati = (Optional) Type in any notes you need for
on this element.
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Identify the Ports (or endpoints) for this
WSDL Service.

To add a Port to the list, click on the New
button. The "'WSDL Port' dialog displays.

. Port Name - Type in the name of the
Port

. Binding - Click on the drop-down
arrow and select a Binding element

from the list of all the WSDL Bindings
created in theBindingsPackage

. Location - Type in the URL for the
Port

. Documentation - (Optional) Type in
any notes you need for this Port

. OK - Click on this button to save the
values entered and close the 'WSDL
Port' dialog

. Cancel - Click on this button to discard

the values entered and close the
'WSDL Port' dialog

. Help - Click on this button to display
this Help topic
The Ports are organized in the list with

the most recent at the top and the oldest
at the end.

To remove an entry from the list, click on
it and click on the Delete button.
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OK Click on this button to save the data
entered and close the WSDL Service
dialog.

Cancel Click on this button to discard the data
entered and close the '"WSDL Service'
dialog.

Help Click on this button to display this Help
topic.

UML This button is displayed when you are
editing existing WSDL Service element
information.

Click on the button to open the UML
element 'Properties' dialog for the
clement.

Notes

. WSDL Services can only be created under the Service
Package in the WSDL Package structure

. The name of the WSDL Service should be unique
amongst all the WSDL Services within the WSDL
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WSDL Document

A WSDL Document encapsulates a Web Service defined
within the « WSDLnamespace» stereotyped Package, and is
the source from which the WSDL file 1s generated. It is
represented by a « WSDL» stereotyped Component element
as a direct child element of the «WSDLnamespace»
stereotyped Package. You can have multiple WSDL
Documents under a single WSDL Namespace, to reuse and

expose the WSDL Services for that namespace across
multiple WSDLs.

One «WSDLy stereotyped Component element is
automatically created when you create the Namespace
Package structure. You can add further WSDL elements by

dragging the WSDL icon from the WSDL Toolbox and
dropping it directly onto the namespace Overview diagram.

Toolbox Icon

Bl wsoL

Access

To display the "'WSDL Document Properties' dialog for the
selected « WSDLy stereotyped Component, use one of the
methods outlined here.
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Ribbon Design > Element > Editors > Properties
Context Right-click on « WSDL)» stereotyped
Menu Component | Properties

Keyboard Alt+Enter
Shortcuts

Other Double-click on a « WSDL» stereotyped
Component, or

Drag &1 wsot icon from the
toolbox and drop directly onto the
Overview diagram, under the
«WSDLnamespace» stereotyped Package
in the WSDL Package structure. (This
creates a new WSDL Document,
represented by a « WSDL» stereotyped
Component.)

Define Properties

Option Action
Name Type in the name of the WSDL
document.
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Type the file path into which the WSDL
1.1 file is to be generated.

(Optional) Type in any notes you need for
this element.

Identify the additional namespace or
namespace-prefix pairs used in this
WSDL Document.

To add a namespace or namespace-prefix

pair, click on the New button; to edit an

existing entry, double-click on it. In

either case, the 'Namespace Details'

dialog displays.

. Prefix - Type in the abbreviated text to
represent the Namespace

. Namespace - Type in the name of the
Namespace

. OK - Click on this button to save the
new information and close the
'Namespace Details' dialog

. Cancel - Click on this button to discard
the new information and close the
'Namespace Details' dialog

. Help - Click on this button to display
this Help topic
To remove an entry from the list, click on
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1t and click on the Delete button.

Review the WSDL Services that exist in
the Services Package.

Select the checkbox against the services
to be included in the current WSDL file.

Click on this button to save the data
entered and close the WSDL Document
'Properties' dialog.

Click on this button to discard the data
entered and close the "WSDL Document
Properties' dialog.

Click on this button to display this Help
topic.

This button 1s displayed when you are
editing existing WSDL Document
clement information.

Click on the button to open the UML
element 'Properties' dialog for the
element.
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Generate WSDL

If you have developed a WSDL model in UML, you can
forward-engineer it into WSDL 1.1 files using the Generate
WSDL feature. This feature acts on either a
«WSDLnamespace» stereotyped Package or a « WSDL»
stereotyped Component (Document), and generates any or
all of the WSDL Components owned by the target
«WSDLnamespace» structure.

Access

Ribbon Develop > Schema Modeling > Export
WSDL

Generate WSDL 1.1 files

Option Action
WSDL Displays the name of the WSDL
Package Namespace containing the source

Component(s) from which the WSDL file
is to be generated.
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Either:
. Click on the drop-down arrow and

select the XML encoding scheme you
need, or

. Click on the Default button to apply the
default encoding scheme (UTF-8)

Click on the «WSDL)» stereotyped
Component(s) in the list for which the
WSDL file is to be generated.

To:

. Select multiple individual Components
use Ctrl+click

. Select a range use Shift+click

. Select all entries 1n the list click on the
Select All button

. Clear all entries 1n the list click on the
Select None button

. Provide a file path and name into
which to generate the WSDL file for a
component, double-click on the
component name; the 'Component File
Name' dialog is displayed, see the table
for a description

Click on this button to generate the
WSDL files for the selected « WSDL»
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stereotyped Components.

A message displays when the generation
1s complete; click on the OK button on
the message to close it.

Click on this button to display the most
recently generated WSDL.

Click on this button to close this dialog.

Click on this button to display this Help
topic.

Monitor the progress of the WSDL file
generation.

Component File Name dialog

Field/Button |Description

Name

Prefix

(c) Sparx Systems 2022

Displays the name of the selected
«WSDLy stereotyped Component.

If multiple prefixes have been specified,
click on the drop-down arrow and select
the appropriate prefix for the WSDL
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Namespace.

File Name Type in or browse for (click on [-)) the
file path and name into which the WSDL
file 1s to be generated.

OK Click on this button to save the data
entered and close the 'Component File
Name' dialog.

Cancel Click on this button to discard the data
entered and close the 'Component File

Name' dialog.

Help Click on this button to display this Help
topic.

Notes

. You can also generate WSDL files through the
Automation Interface
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Import WSDL

If you have WSDL 1.1 files external to Enterprise Architect
that you want to reverse engineer into UML Class models,
you can import them into the system using the WSDL
Import facility.

Access

Browser window | Click on root Package to contain
imported file, then:

Ribbon Develop > Schema Modeling > Import
WSDL

Import a WSDL File

Option Action

Package Displays the name of the root Package
under which the WSDL file 1s to be
imported.

Filename Type in or browse for (click on [)) the
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name and path of the WSDL file to

import.
Target Defaults to the name of the WSDL file
Package being imported, as the name of the

Package to represent the imported file.

If you do not want to use the default
name, type in a different name.

Import Click on this button to start the WSDL
Import.
A message displays when the import 1s
complete; click on the OK button on the
message to close it.

Close Click on this button to close this dialog.
Progress Monitor the progress of the WSDL
Import.
Notes

. Enterprise Architect cannot import a WSDL file that
references WSDL constructs existing outside that file; 1f
there are referenced constructs in other files, combine all
files into a single file and import that combined file
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. Example of an importable file:
http://www.w3.org/TR/wsdl.html# wsdl

. Example of a non-importable file:
http://www.w3.org/TR/wsdl.html# style; attempts to
import this file result in the error message Cannot Import
Split Files
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SoaML

Service oriented architecture Modeling Language (SoaML)
is a standard method of designing and modeling SOA
solutions using the Unified Modeling Language (UML).

This text 1s derived from Service oriented architecture
Modeling Language (SoaML) - Specification for the UML
Profile and Metamodel for Services (UPMS) (OMG
document ad/2008-11-01); pp. 25-26:

"A service 1s an offer of value to another through a
well-defined interface and available to a community (which
may be the general public). A service results in work
provided to one by another."

"Service Oriented Architecture (SOA) 1s a way of
organizing and understanding (representations of)
organizations, communities and systems to maximize
agility, scale and interoperability. The SOA approach is
simple - people, organizations and systems provide services
to each other. These services allow us to get something done
without doing it ourselves or even without knowing how to
do it - enabling us to be more efficient and agile. Services
also enable us to offer our capabilities to others in exchange
for some value - thus establishing a community, process or
marketplace. The SOA paradigm works equally well for
integrating existing capabilities as for creating and
integrating new capabilities."

"SOA ... 1s an architectural paradigm for defining how
people, organizations and systems provide and use services
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to achieve results. SoaML ... provides a standard way to
architect and model SOA solutions using the Unified
Modeling Language (UML). The profile uses the built-in
extension mechanisms of UML to define SOA concepts in
terms of existing UML concepts."

"... the highest leverage of employing SOA comes from
understanding a community, process or enterprise as a set of
interrelated services and ... supporting that service oriented
enterprise with service-enabled systems. SoaML enables
business oriented and systems oriented services
architectures to mutually and collaboratively support the
enterprise mission. ... SoaML depends on Model Driven
Architecture® (MDA®) to help map business and systems
architectures, the design of the enterprise, to the

technologies that support SOA, such as web services and
CORBA®."

"For further information on the concepts of SoaML, see the
specification document on the OMG website SoaML
document page."

SoaML in Enterprise Architect

In Enterprise Architect you can model services architectures
quickly and simply through use of an MDG Technology
integrated with the Enterprise Architect installer. The
SoaML facilities are provided in the form of:

. Two SoaML diagram types - SoaML Component diagram
and SoaML Sequence diagram - accessed through the

(c) Sparx Systems 2022 Page 578 of 2309



Modeling Domains

'New Diagram' dialog

3 February, 2022

. SoaML pages in the Diagram Toolbox

. SoaML element and relationship entries in the "Toolbox
Shortcut' menu and Quick Linker

Example SoaML Diagr
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. Service Oriented Architecture Modeling Language
(SoaML) 1s supported in the Corporate, Unified and
Ultimate Editions of Enterprise Architect
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SoaML Toolbox Pages

You can create the elements and relationships of the SoaML
model using the 'SoaML' pages of the Diagram Toolbox.
Each of the two SoaML diagram types has a separate set of
pages, although the last five (SOA-specific) pages in the two
sets are 1dentical.

Access

Ribbon Design > Diagram > Toolbox : . to
display the 'Find Toolbox Item' dialog
and specify 'SoaML Component' or
'SoaML Sequence'

Keyboard Ctrl+Shift+3 : 2 > Specify 'SoaML
Shortcuts Component' or 'SoaML Sequence' in the
'Find Toolbox Item' dialog

Other Diagram caption bar | Click the »licon to
display the Diagram Toolbox : £ >
Specify 'SoaML Component' or 'SoaML
Sequence' in the 'Find Toolbox Item'
dialog
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Toolbox Pages

SoaML Component Diagram Toolbox
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SOMF 2.1

The Service-Oriented Modeling Framework (SOMF) is a
service-oriented development life cycle methodology,
offering a number of modeling practices and disciplines that
contribute to successful service-oriented life cycle
management and modeling. This text is derived from the
extensive Wikipedia entry on Service Oriented Modeling:

"The Service-Oriented Modeling Framework (SOMF) has
been proposed by author Michael Bell as a holistic and
anthropomorphic modeling language for software
development that employs disciplines and a universal
language to provide tactical and strategic solutions to
enterprise problems. The term "holistic language" pertains
to a modeling language that can be employed to design any
application, business and technological environment, either
local or distributed. This universality may include design of
application-level and enterprise-level solutions, including
SOA landscapes or Cloud Computing environments. The
term "anthropomorphic", on the other hand, affiliates the
SOMF language with intuitiveness of implementation and
simplicity of usage.'

'SOMF ... illustrates the major elements that identify the
“what to do” aspects of a service development scheme.
These are the modeling pillars that will enable practitioners
to craft an effective project plan and to identify the
milestones of a service-oriented initiative—either a small or
large-scale business or a technological venture.'
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SOMF in Enterprise Architect

In Enterprise Architect, SOMF 2.1 1s implemented as a
profile within an MDG Technology that is integrated with
the Enterprise Architect installer. The SOMF 2.1 facilities
are provided in the form of:

. Eleven SOMF diagram types, accessed through the '"New
Diagram' dialog:
- Conceptual
- Analysis
- Cloud Computing
- Logical Design Relationship
- Logical Design Composition
- Business Integration
- Conceptual Architecture
- Asset Utilization
- Transaction
- Transaction Directory
- Reference Architecture

. SOMF pages in the Toolbox - Enterprise Architect
includes several Toolbox pages of modeling structures for
ecach SOMF 2.1 diagram type, located through the
Toolbox search facilities; these provide a wide breadth of
SOMF modeling capabilities

. SOMF element and relationship entries in the Toolbox
Shortcut menu and Quick Linker
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National Information Exchange
Modeling (NIEM) 2.1

National Information Exchange Modeling (NIEM) provides
a common framework that is used to define how information

can be shared between systems, government agencies and
departments. The NIEM UML Profile helps you to:

. Create and develop UML-based Information Exchange
Package Documentation (IEPD) models, either:
- Generating an IEPD from an Enterprise Architect
Pattern to produce all necessary exchange files,
static artifacts, metadata and catalog files, or
- Using the Schema Composer to generate your own
NIEM subset namespaces, automatically
detecting inter-dependencies, and using the resulting
subset schema to build your own IEPD

. Create PIM, PSM and Model Package Description (MPD)
diagrams, using the NIEM Toolbox pages

. Import NIEM Reference Schema into your model
. Generate NIEM Schema from your model

Create a NIEM IEPD Model from a Pattern

The NIEM UML Profile provides a model Pattern from
which to build IEPD models. You can apply this Pattern in
your NIEM project, using the Model Wizard.
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1. In the Start Page 'Create from Pattern' tab (Model
Wizard), select 'Information Exchange > NIEM' in the
'<<perspective>>' field.

2. In the 'NIEM 3 and 4' list, scroll through the technologies
and click on the required 'NIEM n.n Reference Model',
then Ctrl+Click on the corresponding 'NIEM » IEPD
Starter Model'.

3. Click on the Create Model(s) button.

The system generates a new model containing an IEPD
Package (itself containing a PIM Package), and a NIEM
ReferenceModel Package. The Reference Model can take
some time to download.
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The IEPD Package contains a top-level Model Package
Description (MPD) diagram (as shown), which contains the
MPD Component and all the namespaces and files related to
it.
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The PIM Package consists of all the namespaces and subset
namespaces for the IEPD. The relationships between the
namespaces and the MPD Component is shown in the MPD
diagram. The MPD Component must import at least one
namespace for successful NIEM schema generation.

The NIEM ReferenceModel Package includes all the NIEM
reference schema models for the selected NIEM version.

NIEM Diagrams

You can also create all of the appropriate diagrams from the
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NIEM diagram set and from the corresponding NIEM
Diagram Toolbox pages. These diagrams are of three types:

. NIEM Platform Independent Model (PIM) diagram
. NIEM Platform Specific Model (PSM) diagram
. NIEM Model Package Description (MPD) diagram

The templates from which to develop these diagrams are
available through the 'New Diagram' dialog.

NIEM Toolbox Pages

Each diagram type has its own page of elements and
connectors in the Diagram Toolbox. The NIEM UML
Profile also provides a page of elements and connectors
common to all three diagram types.

NIEM Model Package Description (MPD)
Profile toolbox

|~ NIEM MPD Profile

1 Change Information Type

1 Change Log Type

{| Model Package Description

9-7" Model Package Description File

{| Model Package Description File Set

1 Model Package Description Relationship
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NIEM Platform Independent Model Toolbox

=] Rale Of
/' Role

~ Subsets

NIEM Common Profile Toolbox
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Import NIEM Reference Schema

Ste Action

1 | In the Browser window, right-click on the target
Package and select the 'Specialize | NIEM 2.1 |
Import NIEM 2.1 Schema' menu option.

2 On the 'Import XML Schema' dialog, in the
'Directory’ field, type in or browse for the directory
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containing the schema to be imported, and select the
.xsd schema files to import.

3 | Under Tmport XSD Elements/Attributes as:' select
the 'UML Attributes' radio button.

4 Click on the Import button. The NIEM model for the
schema will be imported into the selected Package.

Generate NIEM Subset Namespaces

You can generate a subset namespace using the Enterprise
Architect Schema Composer. This requires the NIEM
Reference Model to be available in the model, as it is part of
the IEPD Model Pattern.

Ste Action
p

1 | Select the 'Develop > Schema Modeling > Schema
Composer > Open Schema Composer' ribbon option.

2 | Click on the New button to the right of the 'Profile’
field.

The 'New Message' dialog displays.

3 Inthe 'Name' field, type the name of the subset, and
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in the 'Namespace' field type the http address of the
namespace.

4 | In the 'Schema Set' field click on the drop-down

arrow and select the 'National Information Exchange
Model (NIEM)' option.

5 | Inthe 'Save In' panel, select the 'Model Artifact'
radio button.

6 | Click on the & icon and use the Navigator to select
the namespace/information Model Package in IEPD |
PIM, under which to generate the subset.

7 | In the Browser window, open the NIEM
ReferenceModel Package NIEM-core.

Drag the Activity from this Package onto the left
hand column of the Schema Composer.

The attributes of this element are listed in the middle
column of the Schema Composer.

8 | Click on the checkbox for each of the attributes you
require - for example, ActivityName and
ActivityDateRepresentation.

The corresponding Classes/NIEM object types are
added to the left-hand column, whilst the right-hand
column displays them as subset items.
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9

10

11

12

13

Click on the Update button to save the subset profile.

The status of the subset items displays against the
item name in the left hand column and in the panel at
the foot of the column.

Click on the Generate button.
The 'Schema Export' dialog displays.

Select the checkbox against the items to generate, in
the 'Technologies' panel. 'NIEM Model Subset' must
be selected.

Click on the Generate button and, on the 'Find
Package' dialog, select the namespace/ information
model in which to generate the subset.

Click on the OK button, and on the second OK
button. The subset model is generated.

NIEM Schema Generation

Once your NIEM IEPD model with its Extension
information model, Exchange information model and Subset
information model is complete, you can generate schema
from it.

Ste Action
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1 | Right-click on the MPD Component, which imports
the Exchange model, and select the 'Specialize|
NIEM 2.1 | Generate NIEM 2.1 Schema' option.

The 'Generate NIEM MPD Schemas' dialog displays.

2 In the 'Directory' field, type or browse for the
directory path into which to generate the schema.

3 | In the 'NIEM Version' field, click on the drop-down
arrow and select the NIEM version for which to
generate the schema.

The static MPD artifacts and common artifacts
(Catalog, Metadata) that will be generated are listed

in the 'MPD Artifacts' panel, each with its relative
path.

The 'Namespace Schema(s)' panel shows the schema
files that will be generated for the information
models.

4 | Click on the Generate button.

Once the generation has completed successfully,
click on the View Schema button to access the
catalog file.
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National Information Exchange
Modeling (NIEM)

National Information Exchange Model (NIEM) provides a
common framework that is used to define how information
can be shared between systems, government agencies and
organizations. Enterprise Architect's NIEM UML Profile
helps you to:

. Create and develop UML-based Information Exchange
Package Documentation (IEPD) models, by providing
starter models, model Patterns and a number of toolboxes
for creating IEPD models and schema models

. Generate complete [EPDs from your IEPD model

. Generate NIEM conformant schemas from your
information models

. Import NIEM Reference Schema into your model

. Create NIEM subset namespaces, composed from
elements of the NIEM Reference Schemas

. Create PIM, PSM and Model Package Description (MPD)
diagrams, using the NIEM Toolbox pages

This 1llustration shows the NIEM 5.0 starter model, a
Pattern provided as a part of NIEM in Enterprise Architect.
(See the Creating a NIEM IEPD Help topic.)
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IEPD Overview

This IEPD Overviewdiagram provides a quick overview of what is contained in the NIEM
Starter Model.

In the top-left corner is a Schema Composer profile artifact. You can double-click on this
artifact to open the Schema Composer, pre-configured to create a NIEM subset schema.

The other diagrams in the Starter Model, can be opened using the buttons to the right. Each
of these diagrams focus in on just one aspect of the [IEDP model, giving you room to add
additional items without causing the diagram to become cluttered.

‘Schema Composer Profile- [ NIEMAIEPD:

NIEM 5 Subset

iepdciassCode = iepd
StatusText = Release Candidate
iepdversioniD =0.1rc1

descriptionText =
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OrganizationPrimaryContactinformation: External

Reference
—— ContactWebsiteUR| = htp:/example.com/WebSiteURI
7777777777777777 ContactTelephoneNumber = 9876-1234
«ReadMer
Changelog  [5)
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onstraintwithContext:
External Reference

Conformance
Assertion

«ConformanceAssertion»

Validi
External Reference

«XMLCatalog

Document Roots

O

EEE

Package Usage
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@ =

Artitact Usage

«PropertyHolden»
ExchangeMessagePropertyHolder

>’E ExchangeMessage: ExchangeMessageType

«EPSampleXMLDocument»
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UML Profile for NIEM

Enterprise Architect integrates with a UML Profile for
NIEM (supporting NIEM 35, 4 and 3), along with a number
of model Patterns to help you get started in modeling your
NIEM project.

The profile defines a collection of stereotypes for use in
building NIEM models. It also defines three different
diagram types: Model Package Description (MPD) diagram,
Platform Independent Model (PIM) diagram and Platform
Specific Model (PSM) diagram. Each of these diagram
types has corresponding Diagram Toolbox pages, from
which you can select items to add to your model by
dropping them onto a diagram.

Access

Use any of the methods outlined here to display the Diagram
Toolbox, then click on £ to display the 'Find Toolbox Item!'
dialog and specify 'NIEM 3.0 MPD' (or 'PIM' or 'PSM').

The Diagram Toolbox that corresponds to a particular
diagram type becomes active whenever you open a diagram
of that type. However, you can also access any Diagram
Toolbox at any time, using this method:

. From the top of the Diagram Toolbox, click on i to
display the 'Find Toolbox Item' dialog and specify
'<profile> <toolbox>'
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To reset the Toolbox to the default type for the current
diagram, simply close then reopen the diagram.

Ribbon Design > Diagram > Toolbox

Keyboard Ctrl+Shift+3
Shortcuts

Other Click the »licon on the Diagram caption
bar to display the Diagram Toolbox

Diagram Toolbox Pages

The NIEM Diagram Toolboxes provide quick access to the
elements and connectors that you commonly use in a
particular type of diagram.

The MPD Diagram Toolbox is grouped into a number of
separate pages: Model Patterns, Relationships, File Type
Usage and Schema Document Usage. The PIM and PSM
diagrams share a common Toolbox page, as well as each
having their own specific Toolbox page.

Common Toolbox Items
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The NIEM Common Profile consists of stereotypes that are
used in both the NIEM PIM Profile and the NIEM PSM
Profile.

Icon Description

AdapterType = A NIEM adapter type 1s a NIEM object
type that adapts external components for
use within NIEM.

AssociationT = A NIEM association type establishes a
ype relationship between objects, along with
the properties of that relationship.

AssociationT = A NIEM association type establishes a
ype relationship between objects, along with
the properties of that relationship.

Augmentatio = A NIEM augmentation type 1s a complex

nType type that provides a reusable block of
data that can be added to object types or
association types.

Choice A Choice Class groups a set of attributes
whose values are mutually exclusive.

Documentati = A Documentation comment 1s the data
on definition of the element that owns it.

Generalizatio

(c) Sparx Systems 2022 Page 602 of 2309



Modeling Domains

n

List

LocalVocabu
lary

LocalTerm

MetadataApp
lication

MetadataTyp
e

(c) Sparx Systems 2022

3 February, 2022

A UML Generalization

A List 1s a DataType whose values
consist of a finite length (possibly empty)
sequence of values of another DataType,
which 1s the item type of the List.

Local vocabulary defines a set of domain
specific terms or abbreviations that then
can be used in NIEM names and
definitions.

The LocalTerm stereotype defines a
domain-specific word, phrase, acronym,
or other string of characters used in a
LocalVocabulary.

The «MetadataApplication» stereotype
applies to a Usage between a
«MetadataType» Class and either another
«MetadataType» Class or a Property. It
represents a constraint on a NIEM
«MetadataType» that limits the
application of the NIEM «MetadataType»
to specific schema types or schema
elements.

A NIEM metadata type describes data
about data, that is, information that 1s not
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descriptive of objects and their
relationships, but 1s descriptive of the
data itself.

Namespace A Namespace Package represents a
NIEM namespace 1dentified by a target
namespace URI.

NIEMType A NIEMType is a Class that represents
one of the specific semantic kinds of
NIEM complex types (that is, types that
can have attributive structure).
NIEMType 1s abstract.

ObjectType A NIEM object type represents some
kind of object: a thing with its own
lifespan that has some existence.

PrimitiveTyp = The NIEM Primitive Type Library

e defines a predefined set of UML
primitive types to be used in NIEM-UML
models. To insure integrity and
consistency of the type system used at the
PIM level with the generation of NIEM
compliant schema, the primitive types in
this library are based on XML schema
primitive types.

Property
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PropertyHold = A PropertyHolder is a Class holding
er global Properties that are not the subject
of any specific NIEM type.

Property declarations of this kind define
the object type of the property without
restricting its use to a

specific type of subject.

References The References stereotype applies to a
Realization between Properties, Classes
or Packages. It allows for Properties in
one Class to be defined by reference to
Properties in another class.

Representatio = The NIEM Representation Pattern, allows
n for a type to contain a representation
element, and the

various representations for that element
type are in the substitution group for that
representation element.

Restriction A Restriction Realization represents a
relationship between two type definitions:
the first is derived by restriction from the
second.

Union A Union is a DataType whose value
space 1s the union of one or more other
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DataTypes, which are the member types
of the Union.

UnionOf The UnionOf stereotype is applied to a
Usage dependency, the client of which
must be a Union DataType and the
supplier of which must be a DataType
that represents a legal union member
type. A UnionOf dependency specifies
that the supplier DataType is a member
type of the client Union.

ValueRestrict
10n

NIEM 3.0 MPD Toolbox
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Toolbox

4 NIEM 3.0 MPD Relationships

1 Dependency
1 MPDRelatio