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The softwar e ar chitecture of a program or computing system is the structure or
structures of the system, which comprise software components, the externally
visible properties of those components, and therelationships among them.

By "externaly visible" properties, we ae referring to those assumptions other
comporents can make of a cmporent, such as its provided services, performance
characteristics, fault handing, shared resource usage, and so on. The intent of this
definition is that a software achitecture must abstract away some information from
the system (otherwise there is no pant looking at the achitecture, we ae simply
viewing the eitire system) and yet provide enough information to be abasis for
analysis, dedasion making, and hencerisk reduction.

Let'slook at some of the implications of this definitionin more detail .

First, architedure defines comporents. The architedure enbodes information abou
how the cmporentsinteract with each ather. This means that architecture specifically
omits content information abou comporents that does not pertain to their interadion.

Seoond, the definition makes clear that systems can comprise more than ore structure,
and that no ore structure halds the irrefutable daim to being the achitecture. By
intention, the definition dces not spedfy what architedural comporents and
relationships are. Is a software component an oljed? A process? A library? A
database? A commercial product? It can be ay of these things and more.

Third, the definition implies that every software system has an architedure, because
every system can be shown to be composed of comporents and relations among them.

Fourth, the behavior of each comporent is part of the achitecture, insofar as that
behavior can be observed or discerned from the point of view of another comporent.
This behavior is what allows comporents to interad with each ather, which is clearly
part of the architedure. Hence, most of the box-and-line drawings that are passed off
as architectures are in fad not architedures at all. They are simply box-and-line
drawings.



Architecture defi necj (yet again)

» Software architecture encompasses the set
of significant decisions about the
organization of a software system

- selection of the structural elements and their
interfaces by which a system is composed

behavior as specified in collaborations among
those elements

composition of these structural and behavioral
elements into larger subsystem

architectural style that guides this organization




Architecture defined (continued)

» Software architecture also involves
usage
functionality
performance
resilience
reuse
comprehensibility

economic and technology constraints and
tradeoffs

aesthetic concerns
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Architectural style

» An architecture style defines a family of
systems in terms of a pattern of structural
organization.

» An architectural style defines

- a vocabulary of components and connector
types

- a set of constraints on how they can be
combined

- one or more semantic models that specify how
a system’s overall properties can be
determined from the properties of its parts
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Architecture metamodel
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Representing System Architecture

Logical View Implementation View

End-user

Programmers
Functionality

Software management

Use Case View

Process View Deployment View
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Throughput

System engineering
System topology
Delivery, installation
Communication
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Models, Views, and Diagrams

A modelis a complete
description of a system
from a particular
perspective

Sequence
Diagrams

Collaboration
Diagrams

Statechart
il Activity
Diagrams

Component
Diagrams
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Component Diagram

» Captures the physical structure of the
implementation
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Architectural design workflow

» Select scenarios: criticality and risk ~ 'Ysecaseview

> ldentify main classes and their
responsibility Logical view

» Distribute behavior on classes

> Structure in subsystems, layers, mplementationview
define interfaces

Deployment view
» Define distribution and concurrency process view
» Implement architectural prototype
» Derive tests from use cases

» Evaluate architecture
Ilterate
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Deployment Diagram

» Captures the topology of a system’s
- 1vVWd
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