fundamental elements of architecture

fundamental elements of architecture form the backbone of any architectural
design, shaping the way structures are conceived, developed, and realized.
These elements encompass various physical and conceptual components that
collectively influence the aesthetics, functionality, and stability of
buildings. Understanding these core principles is essential for architects,
designers, and students alike, as they provide a structured approach to
creating meaningful and enduring spaces. Key concepts such as form, space,
light, structure, texture, and color interplay to define architectural
character and experience. This article delves into these essential
components, explaining their significance and application in architectural
practice. The discussion further explores how these elements interact to
create harmonious and efficient environments. Following this introduction, a
detailed overview of the fundamental elements of architecture is presented in
the table of contents below.

e Form and Shape

e Space and Volume

e Light and Shadow

e Structure and Materials
e Texture and Color

* Proportion and Scale

Form and Shape

Form and shape are primary visual elements in architecture that define the
overall configuration and silhouette of a building. Form refers to the three-
dimensional aspect of a structure, including its mass and volume, while shape
pertains to the two-dimensional outline or contour. These elements are
critical in establishing the identity and style of a building, influencing
how it is perceived and experienced.

Types of Architectural Forms

Architectural forms can range from simple geometric shapes like cubes,
spheres, and cylinders to complex organic forms inspired by nature. The
choice of form affects both the aesthetic appeal and functional aspects of a
building.



Influence of Shape on Design

Shape guides the arrangement of spaces and the flow within a building. It
also impacts structural considerations and the interaction between interior
and exterior environments.

Space and Volume

Space is a fundamental element that defines the voids within and around
structures, while volume refers to the enclosed three-dimensional space.
Together, they create the physical experience of architecture, shaping how
occupants move and interact within a building.

Positive and Negative Space

Positive space includes the areas occupied by solid objects, such as walls
and columns, whereas negative space refers to the empty or open areas.
Effective manipulation of both is essential for functional and aesthetic
balance.

Spatial Organization

Architects organize space to facilitate circulation, privacy, social
interaction, and environmental comfort. The volumetric arrangement impacts
natural ventilation, lighting, and spatial hierarchy.

Light and Shadow

Light is a vital architectural element that enhances visibility, mood, and
perception of space. Shadow, created by the obstruction of light, adds depth
and texture to architectural forms, enriching the visual experience.

Natural vs. Artificial Lighting

Natural light provides dynamic changes throughout the day, influencing
ambiance and energy efficiency, while artificial lighting allows controlled
illumination suited to specific functions.

Role of Shadow in Architecture

Shadows accentuate form and texture, contributing to the building’s visual
rhythm and spatial definition. Thoughtful use of light and shadow can
emphasize architectural details and create dramatic effects.



Structure and Materials

The structural system of a building supports loads and maintains stability,
making it a critical element of architecture. Materials, on the other hand,
contribute to both structural integrity and aesthetic qualities.

Common Structural Systems

Structural systems include frameworks such as post-and-lintel, arches,
trusses, and shells. Each system offers different possibilities for span,
height, and form.

Material Selection and Impact

Materials like wood, steel, concrete, and glass have distinct physical
properties and visual characteristics. Their selection influences durability,
sustainability, and architectural expression.

Texture and Color

Texture refers to the surface quality of materials, providing tactile and
visual interest, while color adds emotional and symbolic dimensions to
architecture. Both elements affect the perception and atmosphere of a space.

Surface Treatments and Textures

Various finishes such as smooth, rough, matte, or glossy surfaces influence
how light interacts with the building, enhancing or softening architectural
features.

Color Theory in Architecture

Color choices can define mood, highlight certain areas, and establish
cultural or contextual relevance. Architects use color strategically to guide
movement and create identity.

Proportion and Scale

Proportion relates to the harmonious relationship between different parts of
a building, while scale refers to the size of architectural elements in
relation to human dimensions. Both are crucial for creating balanced and
comfortable spaces.



Principles of Proportion

Classical systems such as the Golden Ratio and modular grids provide
frameworks for achieving aesthetically pleasing proportions in design.

Human Scale and Context

Architectural elements must be designed with human scale in mind to ensure
usability and comfort. Additionally, scale must respond to the surrounding
environment and urban context.

e Form and Shape define the building’s physical identity.
e Space and Volume create the experiential environment.

e Light and Shadow enhance visibility and mood.

e Structure and Materials ensure stability and expression.
e Texture and Color add sensory and emotional layers.

e Proportion and Scale maintain harmony and usability.

Frequently Asked Questions

What are the fundamental elements of architecture?

The fundamental elements of architecture typically include form, space,
texture, color, line, light, and scale. These elements work together to
create a cohesive and functional design.

Why is 'form' considered a fundamental element in
architecture?

Form refers to the shape and structure of a building or space. It is
fundamental because it defines the physical appearance and volume,
influencing both aesthetics and functionality.

How does 'space' function as a fundamental element
in architecture?

Space is the void or area within and around a structure. It is crucial as it
determines how people move through and experience a building, affecting



usability and comfort.

What role does 'light' play in architectural design?

Light is essential in architecture for visibility, ambiance, and highlighting
forms and textures. Natural and artificial lighting can transform the
perception and mood of a space.

How is 'scale' important in architectural elements?

Scale refers to the size relationship between architectural elements and
human dimensions. Proper scale ensures that buildings and spaces feel
comfortable and appropriate for their intended use.

In what ways does 'texture' contribute to
architecture?

Texture affects the tactile and visual quality of surfaces in architecture.
It can add depth, contrast, and interest, influencing how a building is
perceived and experienced.

Why are 'line' and 'color' significant in
architecture?

Line defines shapes, guides the eye, and creates structure, while color adds
emotion, identity, and character to architectural elements. Both are key in
communicating design intent.

How do fundamental architectural elements impact
sustainability?

Fundamental elements like form and light can be designed to optimize energy
efficiency, natural ventilation, and daylighting, contributing to sustainable
architecture practices.

Can the fundamental elements of architecture vary
across cultures?

Yes, cultural context influences how fundamental elements like form, color,
and space are interpreted and applied, reflecting local traditions, climate,
and social needs.

Additional Resources

1. The Architecture of Space: Understanding Form and Function
This book delves into the core principles that shape architectural design,



focusing on the relationship between space, form, and function. It explores
how architects manipulate spatial elements to create meaningful environments.
Rich with case studies and diagrams, it serves as an essential guide for both
students and professionals.

2. Foundations of Structural Design

A comprehensive overview of structural principles that underpin architectural
projects, this book covers materials, load distribution, and stability. It
explains how various structural systems support and shape buildings, blending
theory with practical applications. Ideal for those seeking to grasp the
engineering aspects of architecture.

3. The Language of Materials in Architecture

This title investigates the role of materials in architectural expression and
performance. It discusses the properties, aesthetics, and sustainability of
commonly used materials like wood, concrete, steel, and glass. Readers will
gain insight into selecting and combining materials to enhance both form and
function.

4. Light and Shadow: The Art of Architectural Illumination

Focusing on natural and artificial lighting, this book examines how light
influences perception and atmosphere within architectural spaces. It covers
techniques for harnessing light to enhance design, improve comfort, and
create dynamic environments. The book includes practical examples and
lighting design strategies.

5. Architectural Geometry: Principles and Applications

This book explores the geometric foundations of architecture, from basic
shapes to complex forms. It highlights how geometry guides design decisions
and structural solutions, supported by visual examples and mathematical
explanations. Essential for understanding the precision behind architectural
creativity.

6. Environmental Sustainability in Architecture

Addressing the growing importance of eco-friendly design, this book outlines
sustainable practices and green technologies. It discusses passive design,
energy efficiency, and the integration of natural systems in architecture.
The content is geared toward architects committed to reducing environmental
impact.

7. The History and Theory of Architectural Orders

A detailed exploration of classical and contemporary architectural orders,
this book traces their evolution and significance. It explains the
proportions, motifs, and symbolic meanings behind different styles. The book
is a valuable resource for understanding architectural heritage and its
influence on modern design.

8. Urban Context and Architectural Response

This title examines how architecture interacts with its urban surroundings,
considering scale, density, and cultural context. It discusses strategies for
designing buildings that respond thoughtfully to their environment. The book



emphasizes the importance of place-making and community engagement in
architecture.

9. Circulation and Movement in Architectural Design

Focusing on the flow of people within spaces, this book analyzes circulation
patterns and their impact on functionality and experience. It covers concepts
like wayfinding, accessibility, and spatial sequencing. Practical insights
help architects design efficient and intuitive environments.
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fundamental elements of architecture: The Fundamentals of Architecture Lorraine Farrelly,
2007-10-30 The Fundamentals of Architecture is reference for anyone who is interested in an
introduction to the basic ideas that affect and inform architecture or interior design and the graphic
techniques and language associated with presenting ideas concerned with spatial realisation and
experimentation.

fundamental elements of architecture: Analysing Architecture Simon Unwin, 2013-03-01
Analysing Architecture offers a unique 'notebook' of architectural strategies to present an engaging
introduction to elements and concepts in architectural design. Beautifully illustrated throughout
with the author's original drawings.

fundamental elements of architecture: Fundamentals of Enterprise Architecture
Management Jorg Ziemann, 2022-06-22 This textbook provides a comprehensive, holistic,
scientifically precise, and practically relevant description of Enterprise Architecture Management
(EAM). Based on state-of-the-art concepts, it also addresses current trends like disruptive
digitization or agile methods. The book is structured in five chapters. The first chapter offers a
comprehensive overview of EAM. It addresses questions like: what does EAM mean, what is the
history of EAM, why do enterprises need EAM, what are its goals, and how is it related to
digitalization? It also includes a short overview of essential EAM standards and literature. The
second chapter provides an overview of Enterprise Architecture (EA). It starts with clarifying basic
terminology and the difference between EA and EAM. It also gives a short summary of existing EA
frameworks and methods for structuring the digital ecosystem into layers and views. The third
chapter addresses the strategic and tactical context of the EAM capability in an enterprise. It
defines essential terms and parameters in the context of enterprise strategy and tactics as well as
the operative, organizational context of EAM. The fourth chapter specifies the detailed goals,
processes, functions, artifacts, roles and tools of EAM, building the basis for an EAM process
framework that provides a comprehensive overview of EAM processes and functions. Closing the
circle, the last chapter describes how to evaluate EAM in an enterprise. It starts by laying out core
terminology, like “metric” and “strategic performance measurement system” and ends with a
framework that integrates the various measuring areas in the context of EA and EAM. This textbook
focuses on two groups: First, EAM scholars, ie bachelor or master students of Business Information
Systems, Business Administration or Computer Science. And second, EAM practitioners working in
the field of IT strategy or EA who need a reliable, scientifically solid, and practically proven
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state-of-the-art description of essential EAM methods.

fundamental elements of architecture: Fundamentals of Software Architecture Mark
Richards, Neal Ford, 2025-03-12 Salary surveys worldwide regularly place software architect in the
top 10 best jobs, yet no real guide exists to help developers become architects. Until now. This
updated edition provides a comprehensive overview of software architecture's many aspects, with
five new chapters covering the latest insights from the field. Aspiring and existing architects alike
will examine architectural characteristics, architectural patterns, component determination,
diagramming architecture, governance, data, generative Al, team topologies, and many other topics.
Mark Richards and Neal Ford—hands-on practitioners who have taught software architecture
classes professionally for years—focus on architecture principles that apply across all technology
stacks. You'll explore software architecture in a modern light, taking into account all the innovations
of the past decade. This book examines: Architecture styles and patterns: Microservices, modular
monoliths, microkernels, layered architectures, and many more Components: Identification,
coupling, cohesion, partitioning, and granularity Soft skills: Effective team management,
collaboration, business engagement models, negotiation, presentations, and more Modernity:
Engineering practices and operational approaches that have changed radically in the past few years,
including cloud considerations and generative Al Architecture as an engineering discipline:
Repeatable results, metrics, and concrete valuations that add rigor to software architecture

fundamental elements of architecture: Architecture Francis D. K. Ching, 2014-10-13 The
revered architectural reference, updated with contemporary examples and interactive 3D models
The Interactive Resource Center is an online learning environment where instructors and students
can access the tools they need to make efficient use of their time, while reinforcing and assessing
their understanding of key concepts for successful understanding of the course. An access card with
redemption code for the online Interactive Resource Center is included with all new, print copies or
can be purchased separately. (***If you rent or purchase a used book with an access code, the
access code may have been redeemed previously and you may have to purchase a new access code
-ISBN: 9781118986837). The online Interactive Resource Center contains resources tied to the book,
such as: Interactive Animations highlighting key concepts Photo Gallery of architectural precedents
illustrated in the book Flashcards for focused learning Architecture: Form, Space, and Order, Fourth
Edition is the classic introduction to the basic vocabulary of architectural design, updated with new
information on emerging trends and recent developments. This bestselling visual reference helps
both students and professionals understand the vocabulary of architectural design by examining how
space and form are ordered in the environment. Essential and timeless, the fundamental elements of
space and form still present a challenge to those who crave a deeper understanding. Taking a
critical look at the evolution of spaces, Architecture distills complex concepts of design into a clear
focus that inspires, bringing difficult abstractions to life. The book is illustrated throughout to
demonstrate the concepts presented, and show the relationships between fundamental elements of
architecture through the ages and across cultures. Topics include: Primary elements and the
principles of space design Form and space, including light, view, openings, and enclosures
Organization of space, and the elements and relationships of circulation Proportion and scale,
including proportioning systems and anthropometry

fundamental elements of architecture: The Component Kas Oosterhuis, 2023-12-07 The
Component: A Personal Odyssey towards Another Normal is the Oosterhuis' personal account of four
decades of architectural and societal thinking, designing, building, and theorizing. It is an
orchestrated yet non-linear series of subjects all leading toward the creation of a parallel world
called Another Normal. Another Normal is as of now a hypothetical parallel world. Nomadic
international citizens are the inhabitants of Another Normal. Urged by the climate crisis, the food,
energy, and water nexus, and the COVID-19 pandemic, Another Normal demonstrates the inevitable
data-driven techno-social architecture of the physically built environment and the metaverse.
Besides robotic production on demand of almost anything - when, where, and as needed -
Oosterhuis' proposes a dozen strategies that run in parallel to establish Another Normal, among



others: ubiquitous basic income, global birthright to own a generous piece of land, distributed
production of healthy food, clean energy, and drinking water, ownership of private data and
personal avatars in the Web 3.0, autonomous electronic transportation, ubiquitous shared
responsibility for clean production and waste treatment techniques, ubiquitous home delivery,
working from anywhere for any period of time, and decentralized real-time peer to peer banking.
The organic real and the synthetic hyper-real co-evolve naturally in Another Normal, where a mix of
strong and simple legislative, planning, and design rules create complexity, diversity, fairness, and
equality.

fundamental elements of architecture: Essential Software Architecture Ian Gorton,
2011-04-27 Job titles like “Technical Architect” and “Chief Architect” nowadays abound in software
industry, yet many people suspect that “architecture” is one of the most overused and least
understood terms in professional software development. Gorton’s book tries to resolve this dilemma.
It concisely describes the essential elements of knowledge and key skills required to be a software
architect. The explanations encompass the essentials of architecture thinking, practices, and
supporting technologies. They range from a general understanding of structure and quality
attributes through technical issues like middleware components and service-oriented architectures
to recent technologies like model-driven architecture, software product lines, aspect-oriented
design, and the Semantic Web, which will presumably influence future software systems. This
second edition contains new material covering enterprise architecture, agile development,
enterprise service bus technologies, RESTful Web services, and a case study on how to use the
MeDICi integration framework. All approaches are illustrated by an ongoing real-world example. So
if you work as an architect or senior designer (or want to someday), or if you are a student in
software engineering, here is a valuable and yet approachable knowledge source for you.

fundamental elements of architecture: Architecture: Form, Space, and Order Francis D. K.
Ching, 2023-04-18 ARCHITECTURE THE GOLD STANDARD IN INTRODUCTORY ARCHITECTURE
TEXTS, FULLY UPDATED TO REFLECT THE LATEST DEVELOPMENTS IN THE FIELD For more
than forty years, the beautifully illustrated Architecture: Form, Space, and Order has served as the
classic introduction to the basic vocabulary of architectural design. In this fifth edition, more recent
additions to the architectural panoply illustrate how contemporary digital and building technologies
have influenced the development of architectural forms and spaces and how architectural siting and
design have responded to the call for more environmentally responsible buildings. It is designed to
encourage critical thought and to promote a more evocative understanding of architecture. The fifth
edition is updated with many new urban design and building precedents from a diverse range of
cultural and geographic areas New content focuses on the latest technology and trends in structure,
construction, materials, and sustainability Includes more than 800 illustrations, many hand-drawn,
which demonstrate the foundations and concepts every architect must master Architecture: Form,
Space, and Order distills complex concepts of design into a clear focus and brings difficult
abstractions to life. It explains form and space in relation to light, view, openings, and enclosures
and explores the organization of space, and the elements and relationships of circulation, as well as
proportion and scale. In addition, the text’s detailed illustrations demonstrate the concepts
presented and reveal the relationships between fundamental elements of architecture through the
ages and across cultures.

fundamental elements of architecture: Basic Elements of Landscape Architectural
Design Norman K. Booth, 1989-10-01 Singularly highlights landscape architectural elements with
clear design principles! Designed to be used as a helpful resource by individuals beginning their
careers, Basic Elements of Landscape Architectural Design presents the thoughts and key design
theories fundamental to landscape architecture in simple words and illustrations. Still available from
Waveland Press, this highly regarded sourcebook offers the vocabulary, significance, characteristics,
potential uses, and design guidelines for landform, plant materials, buildings, pavement, site
structures, and water in landscape architectural design. It will help your students overcome common
mistakes and misconceptions typical in the early phases of their design career and will heighten




their understanding and awareness of the major physical components of the outdoor environment.

fundamental elements of architecture: The Fundamentals of Interior Architecture John
Coles, Naomi House, 2007-12-13 Each element, or fundamental, uses theory and contemporary and
historical references to illustrate the richness and diversity of design practice. The book contains
five sections which together encapsulate the principle ideas, skills and knowledge that are employed
in the creation of spatial solutions that support the needs of the client and which recognize the
qualities of the building and its situation. Using illustrations and photographs these elements are
identified and described in a way that makes them accessible to the reader.

fundamental elements of architecture: Structures for Architects Jayashree Aniruddha
Madav, Srinivasan Chandrasekaran, Sanjeev Singh, 2025-08-29 Structures for Architects: Planning,
Analysis and Design explains the basics of structural systems to help architects conceive the
structural form and analyze and design in a comprehensive manner. The objective is not to explain
the structural analysis and design of complex systems in detail but to explain the analysis and design
of structural members in a simple and elementary approach. Presenting basic concepts in a simple
manner, the book deals with the presentation of structural systems used in the construction of public
buildings. Architectural design, urban planning guidelines, basic rules of fire safety, and
earthquake-resistant design are discussed in a conceptual manner. Examples included throughout
the book shall help students, faculty, and practicing architects understand structural analysis and
design in a straightforward manner, and exercise problems are presented to aid in the
understanding of the contents presented. This book serves as a useful reference material for both
academicians and practicing professionals. Strengthens the capacity of architects in fundamental
structural analysis and design. Presents numerical examples and exercises for self-study in each
chapter, including MATLAB® examples. Includes the basics for understanding architectural design,
urban planning, fire safety, and earthquake-resistant design. Examines construction planning and
management through CPM and PERT methods to aid in understanding the fundamentals of project
management.

fundamental elements of architecture: Frame and Generic Space Bernard Leupen, 2006 The
average lifespan of a house is somewhere around 100 years. During that time it will see many
mutations in household composition and related spatial rituals. Designers are therefore faced with
the task of giving form to something that is constantly subject to change. Many studies into
flexibility focus on the changeable, on movable partitions and variation in the internal layout. The
present study takes not the changeable but the permanent as its departure-point. The
permanent--i.e. the more durable component of the house or building--constitutes the frame within
which change can take place, while the frame defines the generic space, the space in which change
can occur.

fundamental elements of architecture: Design Elements, Typography Fundamentals
Kristin Cullen, 2012-06 Explore the fundamentals of typography with this practical new guide. An
instructional reader rather than historical survey, Design Elements: Typography Fundamentals uses
well-founded, guiding principles to teach the language of type and how to use it capably. Designers
are left with a solid ground on which to design with type. Limitless potential for meaningful and
creative communication exists—this is the field guide for the journey!

fundamental elements of architecture: Key Modern Architects Andrew Higgott, 2018-05-31
Key Modern Architects provides an accessible and thought-provoking introduction to the work of the
most significant architects of the modern era. Fifty short chapters introduce fifty key architects,
from Le Corbusier to Aldo Van Eyck to Zaha Hadid, exploring their most influential buildings and
developing a critique of each architect's work within a broader cultural and historical context. The
selection represents the most influential architects working from 1890 to the present, those most
likely to be taught on survey courses in modern architectural history, along with some lesser-known
names with an equal claim to influence. Emphasis is placed on a critical and interpretative approach,
allowing the student to position each architect in a cultural and intellectual context quickly and
easily. Artistic, technical, social, and intellectual developments are brought to the fore - built and



unbuilt projects, writings and influences. This approach brings to light the ideology behind
architectural work, offering insights into each architect's working practice. - Helps students to
develop a critical approach to understanding modern architectural history. - One chapter per
architect - meaning chapters may be read individually as a concise resource for the study of an
architect, or together as a coherent book-length history of the whole period of modern architecture. -
Chapters are supported by boxed lists of each architect's most significant projects, along with
suggestions for further reading as a springboard to further study and research. Combining the
clarity and accessibility of a textbook with in-depth reading and a critical approach, Key Modern
Architects provides an invaluable resource for both the classroom and for independent study in
architectural and art history.

fundamental elements of architecture: The Ten Most Influential Buildings in History
Simon Unwin, 2016-07-07 Even the most inventive and revolutionary architects of today owe debts
to the past, often to the distant past when architecture really was being invented for the first time.
Architects depend on their own imaginations for personal insights and originality but their ideas may
be stimulated (consciously or subliminally) by particularly powerful buildings from history. The Ten
Most Influential Buildings in History: Architecture’s Archetypes identifies ten architectural
archetypes that have been sources of inspiration for architects through the centuries. Each
archetype is analysed through distinctive examples, following the methodology established by the
author in his previous books. The variety of 'lines of enquiry’ each archetype has provoked in
latter-day architects are then explored by analysing their work to reveal ideas inspired by those
earlier buildings. Archetypes have a timeless relevance. In adopting this approach, The Ten Most
Influential Buildings in History is as pertinent to contemporary practice as it is to understanding
buildings from antiquity, and offers insights into the bridges of influence that can operate between
the two.

fundamental elements of architecture: Moshe Safdie: Volume 1 Moshe Safdie, The Images
Publishing Group, 2009 Safdie is one of the greatest and most energetic architectural thinkers of our
time. This book features essays on his work, illustrated in color photographs.

fundamental elements of architecture: ICT and Critical Infrastructure: Proceedings of
the 48th Annual Convention of Computer Society of India- Vol II Suresh Chandra Satapathy,
P. S. Avadhani, Siba K. Udgata, Sadasivuni Lakshminarayana, 2013-10-19 This volume contains 85
papers presented at CSI 2013: 48th Annual Convention of Computer Society of India with the theme
“ICT and Critical Infrastructure”. The convention was held during 13th -15th December 2013 at
Hotel Novotel Varun Beach, Visakhapatnam and hosted by Computer Society of India,
Vishakhapatnam Chapter in association with Vishakhapatnam Steel Plant, the flagship company of
RINL, India. This volume contains papers mainly focused on Data Mining, Data Engineering and
Image Processing, Software Engineering and Bio-Informatics, Network Security, Digital Forensics
and Cyber Crime, Internet and Multimedia Applications and E-Governance Applications.

fundamental elements of architecture: The Figure of Modernity Tilo Schabert, 2020-09-21
Two words describe a modern world: limits and limitless. Traditionally, humans recognized limits of
their power. Modernity meant a break. Its protagonists aspired to bring worlds of their imagination
into reality. They taught a new anthropology. Humans could ascend to a God-like status. Schabert
analyzes the history of the project and its result: a civilization in a perennial crisis. Symptoms of the
crisis have been exposed, today mostly in ecological terms. Schabert takes his material from many
fields: philosophy, cosmology, natural sciences, literature, social studies, economics, architecture,
and political thought. While modernity is endlessly disrupted, a world beyond modernity can be
traced, especially in the modern theory of constitutional government. Constitutional governments
are formed by limitations within a civilization that is meant to have no limits. What appears to be
paradoxical has its own logic, as Baruch Spinoza, John Locke, Montesquieu, John Adams, the
Federalist Papers, John Stuart Mill, Walter Bagehot, and Woodrow Wilson have shown. Schabert
carefully explicates their constitutional thought. It realized the limits through which modernity holds
a promise.



fundamental elements of architecture: Architecture , 1909

fundamental elements of architecture: Cyber-Physical Systems of Systems Andrea
Bondavalli, Sara Bouchenak, Hermann Kopetz, 2016-12-16 This book is open access under a CC BY
4.0 license. Technical Systems-of-Systems (SoS) - in the form of networked, independent constituent
computing systems temporarily collaborating to achieve a well-defined objective - form the
backbone of most of today’s infrastructure. The energy grid, most transportation systems, the global
banking industry, the water-supply system, the military equipment, many embedded systems, and a
great number more, strongly depend on systems-of-systems. The correct operation and continuous
availability of these underlying systems-of-systems are fundamental for the functioning of our
modern society. The 8 papers presented in this book document the main insights on Cyber-Physical
System of Systems (CPSoSs) that were gained during the work in the FP7-610535 European
Research Project AMADEOS (acronym for Architecture for Multi-criticality Agile Dependable
Evolutionary Open System-of-Systems). It is the objective of this book to present, in a single
consistent body, the foundational concepts and their relationships. These form a conceptual basis for
the description and understanding of SoSs and go deeper in what we consider the characterizing
and distinguishing elements of SoSs: time, emergence, evolution and dynamicity.
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