
Dr. Vadim Zaytsev aka @grammarware, 20 September 2022

Design of Software Architectures

WP09

From Models to Views

http://grammarware.net


Role of the software architecture

to provide

solution direction


for

most important properties


that are

the most difficult to realise
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All models are wrong
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View

• Representation of

• a system

• its environment

• their relation


• from the perspective of

• a set of related concerns


• used by an architect

• to define/explain/reason
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Views
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7 Common Structure

7.1 Summary

This clause specifies the basic modeling concepts underlying all structural modeling in UML. Many of the metaclasses 
defined here are abstract, providing the base for specialized, concrete classes defined in subsequent clauses. However, 
in order to provide examples of how these basic concepts are applied in UML, it is necessary to use these concrete 
modeling constructs, even though they are specified in later clauses. Appropriate forward references are provided as 
necessary.

7.2 Root

7.2.1 Summary

The root concepts of Element and Relationship provide the basis for all other modeling concepts in UML.

7.2.2 Abstract Syntax

Relationship

Element

DirectedRelationship

Comment

+ body : String [0..1]

*

+ /directedRelationship

1..*

+ /source

{readOnly, union, subsets relationship}

{readOnly, union, subsets
relatedElement}

*

+ /directedRelationship

1..*

+ /target

{readOnly, union, subsets relationship}

{readOnly, union, subsets
relatedElement}

*

+ comment

*

+ annotatedElement

0..1

+ /owner

*

+ /ownedElement

{readOnly, union}

{readOnly, union}

*

+ /relationship

1..*

+ /relatedElement

{readOnly, union}

{readOnly, union}

0..1

+ owningElement

* + ownedComment

{subsets owner}

{subsets ownedElement}

Figure 7.1  Root
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Figure 14.36  StateMachine diagram representing a telephone

An example of submachine usage is shown in Figure 14.12 and Figure 14.13.

14.3 StateMachine Redefinition

14.3.1 Summary

StateMachines are used for the definition of Behavior (for example, Classes that are generalizable). As part of the 
specialization of a Class it may be required to specialize its Behavior definitions. This is achieved by defining the 
Behavior of the specialized Classifier as an extension of the Behavior of the general Classifier using redefinition.

336 Unified Modeling Language 2.5.1
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View == model? View != model?
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Model

• A model is

• a simplified representation

• of a part of the world

• from a particular view


• Architecture model

• source specification

• for one or more views

7

H. Stachowiak, Allgemeine Modelltheorie, 1973
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Models
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Viewpoint

• Way of looking at

• system 

• environment 


• from the perspective of

• stakeholder 

• concern 

• aspect 
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• the development view, which describes the static organization of the software in its development
environment.

The description of an architecture—the decisions made—can be organized around these four views, and
then illustrated by a few selected use cases, or scenarios which become a fifth view. The architecture is in
fact partially evolved from these scenarios as we will see later.

Logical View Development 
View

Process View Physical View

Scenarios

Programmers 
Software management

System engineers 
Topology 

Communications

Integrators 
Performance 
Scalability

End-user 
Functionality

Figure 1 — The “4+1” view model

We apply Perry & Wolf’s equation independently on each view, i.e., for each view we define the set of
elements to use (components, containers, and connectors) , we capture the forms and patterns that work, and
we capture the rationale and constraints, connecting the architecture to some of the requirements.
Each view is described by a blueprint using its own particular notation. For each view also, the architects
can pick a certain architectural style, hence allowing the coexistence of multiple styles in one system.

We will now look in turn at each of the five views, giving for each its purpose: which concerns is addresses,
a notation for the corresponding architectural blueprint, the tools we have used to describe and manage it.
Small examples are drawn from the design of a PABX, derived from  our work at Alcatel Business System
and an Air Traffic Control system3, but in very simplified form—the intent here is just to give a flavor of
the views and their notation and not to define the architecture of those systems.

The “4+1” view model is rather “generic”: other notations and tools can be used, other design methods can
be used, especially for the and the logical and process decompositions, but we have indicated the ones we
have used with success.
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Viewpoints from a framework

• 4+1 model…

• TOGAF…

• DYA…

• Zachman…

• Standard framework does not cover unique properties

• Use specific viewpoints


• Views can be related 
via the architecture domain model.
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Model <- View -> Viewpoint
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View

Specification

Model Viewpointrepresents
*

conforms to

sets rules for
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Model? View? Viewpoint?
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Select viewpoints, clean up views

• Which stakeholder(s)? Which concerns?

• Decide on the language:

• Concepts and notation

• Visualisation (depends on communication context)


• Specify how to translate the model(s) into a view.

• Pitfalls:

• Too little views (e.g., just the decomposition)

• Overloaded views (everything in one picture)
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Remember!

• An architecture description shall include each 
architecture viewpoint used therein. 

• An architecture description shall include exactly one 
architecture view for each architecture viewpoint 
used.


• Each concern shall be framed by at least one 
viewpoint.
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