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Introduction: What is Architecture? 

Â Letôs consider the architecture of a building 

Â Simply saying, the architecture is the overall shape of the physical 

structure

Â The architecture is the manner in which the various components of the 

building are integrated to form a cohesive whole

Â This is the way in which the building fits into its environment and 

meshes with other building in its vicinity

Â It is the degree to which the building meets its stated purpose and 

satisfies the needs of its owner

Â It is the aesthetic feel of the structure and the way textures, colors, 

and materials are combined 

Â It is small details ïthe design of lighting fixtures, the type of flooring, 

the placement of wall hangings 

Â Finally It is art

Â It is thousands of decisions, both big and small
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Software Architecture

Â Software architecture must model the structure of a 

system and the manner in which data and 

procedural components collaborate with one 

another.

Â The software architecture 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 the relationships 

among them. [Bas03]
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Software Architecture 

Â The architecture is not the operational software. Rather, 
it is a representation that enables a software engineer 
to: 

Â (1) analyze the effectiveness of the design in meeting its 
stated requirements, 

Â (2) consider architectural alternatives at a stage when 
making design changes is still relatively easy, and 

Â (3) reduce the risks associated with the construction of 
the software.
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Why is Architecture 

Important?

Â Representations of software architecture are an enabler for 

communication between all parties (stakeholders) 

interested in the development of a computer-based system.

Â The architecture highlights early design decisions that will 

have a profound impact on all software engineering work 

that follows and, as important, on the ultimate success of 

the system as an operational entity.

Â Architecture ñconstitutes a relatively small, intellectually 

graspable mode of how the system is structured and how 

its components work togetherò [BAS03].
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Why is Architecture 

Important?

Â The architectural model provides a Gestalt 

view of the system, allowing the software 

engineer to examine it as a whole
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Architectural Descriptions
Â Different viewpoints that are driven by different sets of 

concerns

Â An architectural description is a set of work products that 

reflect different views of the system 

Â Blueprint metaphor

Â It is most familiar to the stakeholders who write programs to implement 

a system

Â Developers regard architecture descriptions as a means of transferring 

explicit information from architects to designers to software engineers 

charged with producing the system components 

Â Language metaphor

Â Views architecture as a facilitator of communication across stakeholder 

groups

Â This view is preferred by stakeholders with a high customer focus 7



Architectural Descriptions
Â Decision metaphor

Â Represents architecture as the product of decisions involving 

trade-offs among properties such as cost, usability, maintainability, 

and performance

Â Stakeholders (project managers) view architectural decisions as 

the basis for allocating project resources and work tasks

Â Literature metaphor

Â It is used to document architectural solutions constructed in the 

past

Â This view supports the construction of artifacts and the transfer of 

knowledge between designers and software maintenance staff

Â It also supports stakeholders whose concern is reuse of 

components and designs

8

Č An architectural description must exhibit characteristics 

that combine these metaphors 
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Architectural Descriptions

Â The IEEE Computer Society has proposed IEEE-Std-1471-2000, 
Recommended Practice for Architectural Description of Software-
Intensive System, [IEE00]

Â to establish a conceptual framework and vocabulary for 
use during the design of software architecture, 

Â to provide detailed guidelines for representing an 
architectural description, and 

Â to encourage sound architectural design practices.

Â The IEEE Standard defines an architectural description (AD) as a 
ña collection of products to document an architecture.ò 

Â The description itself is represented using multiple views, 
where each viewis ña representation of a whole system 
from the perspective of a related set of [stakeholder] 
concerns.ò



Architectural Decisions

Â Each view developed as part of an architectural 

description addresses a specific stakeholder concern.

Â To develop each view, the system architect considers a 

variety of alternatives and ultimately decides on the 

specific architectural features that best meet the 

concern.

Â Therefore, architectural decisions themselves can be 

considered to be one view of the architecture.

Â The reasons that decisions were made provide insight 

into the structure of a system and its conformance to 

stakeholder concerns.
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Architecture Decision 

Description Template

Â A system architect can use a template to 

document each major decision. 

Č Architecture decision description template

Â Using a template provides a rationale for your 

work and establish an historical record that can 

be useful when design modifications must be 

made.
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Architecture Decision Description Template
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Architectural Genres

Â Genre implies a specific category within the overall 

software domain. 

Â Within each category, you encounter a number of 

subcategories. 

Â For example, within the genre of buildings, you would 

encounter the following general styles: houses, condos, 

apartment buildings, office buildings, industrial building, 

warehouses, and so on. 

Â Within each general style, more specific styles might 

apply. Each style would have a structure that can be 

described using a set of predictable patterns.



Architectural Genres [Boo08]

Â Artificial intelligence ðSystems that simulate or augment 

human cognition, locomotion, or other organic processes.

Â Commercial and nonprofit ðSystems that are 

fundamental to the operation of a business enterprise.

Â Communications ðSystems that provide the 

infrastructure for transferring and managing data, for 

connecting users of that data, or for presenting data at the 

edge of an infrastructure.

Â Content authoring ðSystems that are used to create or 

manipulate textual or multimedia artifacts.

14



Architectural Genres [Boo08]

Â DevicesðSystems that interact with the physical world to 

provide some point service for an individual.

Â Entertainment and sports ðSystems that manage public 

events or that provide a large group entertainment 

experience. 

Â Financial ðSystems that provide the infrastructure for 

transferring and managing money and other securities.

Â GamesðSystems that provide an entertainment 

experience for individuals or groups.

Â Government ðSystems that support the conduct and 

operations of a local, state, federal, global, or other political 

entity.
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Architectural Genres [Boo08]

Â Industrial ðSystems that simulate or control physical 

processes.

Â LegalðSystems that support the legal industry.

Â MedicalðSystems that diagnose or heal or that contribute 

to medical research.

Â Military ðSystems for consultation, communications, 

command, control, and intelligence (C4I) as well as 

offensive and defensive weapons.

Â Operating systems ðSystems that sit just above 

hardware to provide basic software services.

Â Platforms ðSystems that sit just above operating systems 

to provide 16



Architectural Genres 

[Boo08]

Â Scientific ðSystems that are used for scientific 

research and applications.

Â ToolsðSystems that are used to develop other 

systems.

Â Transportation ðSystems that control water, ground, 

air, or space vehicles.

Â Utilities ðSystems that interact with other software to 

provide some point service.
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Architectural Styles: Introudction 

Â When a builder uses the phrase ñcenter hall colonialò 

to describe a house, the builder has used an 

architectural style as a descriptive mechanism to 

differentiate the house from other styles (e.g., A-

frame, raised ranch, Cape Cod).

Â But more important, the architectural style is also a 

template for construction.

Â Further details of the house must be defined, its final 

dimensions must be specified, customized features may be 

added, building materials are to be determined, 

Â But the styleða ñcenter hall colonialòðguides the builder in 

his work. 18



Architectural Styles in Software

Â Each style describes a system category that 

encompasses: 

Â (1) a set of components (e.g., a database, 

computational modules) that perform a function 

required by a system

Â (2) a set of connectorsthat enable ñcommunication, 

coordination and cooperationò among components

Â (3) constraints that define how components can be 

integrated to form the system

Â (4) semantic models that enable a designer to 

understand the overall properties of a system by 

analyzing the known properties of its constituent parts. 
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