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Handbook of Open Source Tools introduces a comprehensive collection of
advanced open source tools useful in developing software applications. The book
contains information on more than 200 open-source tools which include software
construction utilities for compilers, virtual-machines, database, graphics, highperformance computing, OpenGL, geometry, algebra, graph theory , GUIs and
more. Special highlights for software construction utilities and application libraries
are included. Each tool is covered in the context of a real like application
development setting. This unique handbook presents a comprehensive
discussion of advanced tools, a valuable asset used by most application
developers and programmers; includes a special focus on Mathematical Open
Source Software not available in most Open Source Software books, and
introduces several tools (eg ACL2, CLIPS, CUDA, and COIN) which are not
known outside of select groups, but are very powerful. Handbook of Open Source
Tools is designed for application developers and programmers working with
Open Source Tools. Advanced-level students concentrating on Engineering,
Mathematics and Computer Science will find this reference a valuable asset as
well.
Finite Element Analysis Applications: A Systematic and Practical Approach
strikes a solid balance between more traditional FEA textbooks that focus
primarily on theory, and the software specific guidebooks that help teach
students and professionals how to use particular FEA software packages without
providing the theoretical foundation. In this new textbook, Professor Bi
condenses the introduction of theories and focuses mainly on essentials that
students need to understand FEA models. The book is organized to be
application-oriented, covering FEA modeling theory and skills directly associated
with activities involved in design processes. Discussion of classic FEA elements
(such as truss, beam and frame) is limited. Via the use of several case studies,
the book provides easy-to-follow guidance on modeling of different design
problems. It uses SolidWorks simulation as the platform so that students do not
need to waste time creating geometries for FEA modelling. Provides a systematic
approach to dealing with the complexity of various engineering designs Includes
sections on the design of machine elements to illustrate FEA applications
Contains practical case studies presented as tutorials to facilitate learning of FEA
methods Includes ancillary materials, such as a solutions manual for instructors,
PPT lecture slides and downloadable CAD models for examples in SolidWorks
There are many sources of emissions produced by burning fuel for power or
heat, through chemical reactions, and from leaks from industrial processes or
equipment. There is always a possibility of a potential hazard when these gases
enter into the indoor environment with the air flow. The determination of the
concentration profiles are necessary to evaluate the potential hazard posed by
the gas spread. The main objectives of this work are to develop an appropriate
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measurement methodology and a 3D CFD transient multicomponent simulation
model for the determination of spatial and temporal distribution of gaseous
emissions with the air flow in the indoor environment. This work is also aimed at
comparing the numerical simulation results of different CFD programs for a 2D
base case model of indoor air flow with and without emission source under
laminar and turbulent flow conditions for the purpose of developing a better basic
understanding of the physical phenomena and for the selection of the suitable
and appropriate CFD program for the further development of the simulation
model. One of the goals is also to apply the developed simulation model to the
loss prevention and risk mitigation in the indoor environment and to study the
influence of different parameters on the concentration distribution of gaseous
pollutants in the presence of air flow in the indoor environment to minimize the
expensive and time consuming experimentation efforts.
This book presents the state-of-the-art in supercomputer simulation. It includes
the latest findings from leading researchers using systems from the High
Performance Computing Center Stuttgart (HLRS) in 2016. The reports cover all
fields of computational science and engineering ranging from CFD to
computational physics and from chemistry to computer science with a special
emphasis on industrially relevant applications. Presenting findings of one of
Europe’s leading systems, this volume covers a wide variety of applications that
deliver a high level of sustained performance. The book covers the main methods
in high-performance computing. Its outstanding results in achieving the best
performance for production codes are of particular interest for both scientists and
engineers. The book comes with a wealth of color illustrations and tables of
results.
This book gathers the proceedings of the International Symposium on Plastics
Technology, which was held on March 10, 2020 in Aachen, Germany, and was
organised by the Institute for Plastics Processing (IKV) in Industry and Craft at
RWTH Aachen University. Peer-reviewed by an international scientific
committee, the conference proceedings comprise the papers presented by the
international speakers. Topics covered include - circular economy- extrusionlightweight technologies- simulation and digitisation - injection moulding- hybrid
materials and additive manufacturing. In these fields, key themes for plastics
technologies have been identified that will shape the face of research and
industry for the next decade. In their contributions, the authors present the latest
scientific findings, and discuss topical issues in plastics technologies. The
symposium offered an inspiring forum for the exchange on research and
innovation, for discussing urgent questions and providing impulses for the future
of plastics technology.
This two volume set LNCS 7016 and LNCS 7017 constitutes the refereed
proceedings of the 11th International Conference on Algorithms and
Architectures for Parallel Processing, ICA3PP 2011, held in Melbourne, Australia,
in October 2011. The second volume includes 37 papers from one symposium
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and three workshops held together with ICA3PP 2011 main conference. These
are 16 papers from the 2011 International Symposium on Advances of
Distributed Computing and Networking (ADCN 2011), 10 papers of the 4th IEEE
International Workshop on Internet and Distributed Computing Systems (IDCS
2011), 7 papers belonging to the III International Workshop on Multicore and
Multithreaded Architectures and Algorithms (M2A2 2011), as well as 4 papers of
the 1st IEEE International Workshop on Parallel Architectures for Bioinformatics
Systems (HardBio 2011).
This textbook explores both the theoretical foundation of the Finite Volume
Method (FVM) and its applications in Computational Fluid Dynamics (CFD).
Readers will discover a thorough explanation of the FVM numerics and
algorithms used for the simulation of incompressible and compressible fluid
flows, along with a detailed examination of the components needed for the
development of a collocated unstructured pressure-based CFD solver. Two
particular CFD codes are explored. The first is uFVM, a three-dimensional
unstructured pressure-based finite volume academic CFD code, implemented
within Matlab. The second is OpenFOAM®, an open source framework used in
the development of a range of CFD programs for the simulation of industrial scale
flow problems. With over 220 figures, numerous examples and more than one
hundred exercise on FVM numerics, programming, and applications, this
textbook is suitable for use in an introductory course on the FVM, in an advanced
course on numerics, and as a reference for CFD programmers and researchers.
The chosen semi-discrete approach of a reduction procedure of partial differential equations to
ordinary differential equations and finally to difference equations gives the book its
distinctiveness and provides a sound basis for a deep understanding of the fundamental
concepts in computational fluid dynamics.
This book constitutes the refereed proceedings of the 25th International Conference on Parallel
Computational Fluid Dynamics, ParCFD 2013, held in Changsha, China, in May 2013. The 35
revised full papers presented were carefully reviewed and selected from more than 240
submissions. The papers address issues such as parallel algorithms, developments in
software tools and environments, unstructured adaptive mesh applications, industrial
applications, atmospheric and oceanic global simulation, interdisciplinary applications and
evaluation of computer architectures and software environments.
Modern Fluid Dynamics, Second Edition provides up-to-date coverage of intermediate and
advanced fluids topics. The text emphasizes fundamentals and applications, supported by
worked examples and case studies. Scale analysis, non-Newtonian fluid flow, surface coating,
convection heat transfer, lubrication, fluid-particle dynamics, microfluidics, entropy generation,
and fluid-structure interactions are among the topics covered. Part A presents fluids principles,
and prepares readers for the applications of fluid dynamics covered in Part B, which includes
computer simulations and project writing. A review of the engineering math needed for fluid
dynamics is included in an appendix.
This book presents a systematic methodology for the development of parallel multi-physics
models and its implementation in geophysical and biomedical applications. The methodology
includes conservative discretization methods for partial differential equations on general
meshes, as well as data structures and algorithms for organizing parallel simulations on
general meshes. The structures and algorithms form the core of the INMOST (Integrated
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Numerical Modelling Object-oriented Supercomputing Technologies) platform for the
development of parallel models on general meshes. The authors consider applications for
addressing specific geophysical and biomedical challenges, including radioactive contaminant
propagation with subsurface waters, reservoir simulation, and clot formation in blood flows.
The book gathers all the components of this methodology, from algorithms and numerical
methods to the open-source software, as well as examples of practical applications, in a single
source, making it a valuable asset for applied mathematicians, computer scientists, and
engineers alike.
Flow-based optimization of products and devices is an immature field compared to the
corresponding topology optimization based on solid mechanics. However, it is an essential part
of component development with both internal and/or external flow. The aim of this book is twofold: (i) to provide state-of-the-art examples of flow-based optimization and (ii) to present a
review of topology optimization for fluid-based problems.
Ship optimization design is critical to the preliminary design of a ship. With the rapid
development of computer technology, the simulation-based design (SBD) technique has been
introduced into the field of ship design. Typical SBD consists of three parts: geometric
reconstruction; CFD numerical simulation; and optimization. In the context of ship design,
these are used to alter the shape of the ship, evaluate the objective function and to assess the
hull form space respectively. As such, the SBD technique opens up new opportunities and
paves the way for a new method for optimal ship design. This book discusses the problem of
optimizing ship’s hulls, highlighting the key technologies of ship optimization design and
presenting a series of hull-form optimization platforms. It includes several improved
approaches and novel ideas with significant potential in this field
With breadth and depth of coverage, the Encyclopedia of Computer Science and Technology,
Second Edition has a multi-disciplinary scope, drawing together comprehensive coverage of
the inter-related aspects of computer science and technology. The topics covered in this
encyclopedia include: General and reference Hardware Computer systems organization
Networks Software and its engineering Theory of computation Mathematics of computing
Information systems Security and privacy Human-centered computing Computing
methodologies Applied computing Professional issues Leading figures in the history of
computer science The encyclopedia is structured according to the ACM Computing
Classification System (CCS), first published in 1988 but subsequently revised in 2012. This
classification system is the most comprehensive and is considered the de facto ontological
framework for the computing field. The encyclopedia brings together the information and
historical context that students, practicing professionals, researchers, and academicians need
to have a strong and solid foundation in all aspects of computer science and technology.

As scientific and engineering projects grow larger and more complex, it is
increasingly likely that those projects will be written in C++. With embedded
hardware growing more powerful, much of its software is moving to C++, too.
Mastering C++ gives you strong skills for programming at nearly every level, from
“close to the hardware” to the highest-level abstractions. In short, C++ is a
language that scientific and technical practitioners need to know. Peter
Gottschling’s Discovering Modern C++ is an intensive introduction that guides
you smoothly to sophisticated approaches based on advanced features.
Gottschling introduces key concepts using examples from many technical
problem domains, drawing on his extensive experience training professionals and
teaching C++ to students of physics, math, and engineering. This book is
designed to help you get started rapidly and then master increasingly robust
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features, from lambdas to expression templates. You’ll also learn how to take
advantage of the powerful libraries available to C++ programmers: both the
Standard Template Library (STL) and scientific libraries for arithmetic, linear
algebra, differential equations, and graphs. Throughout, Gottschling
demonstrates how to write clear and expressive software using object orientation,
generics, metaprogramming, and procedural techniques. By the time you’re
finished, you’ll have mastered all the abstractions you need to write C++
programs with exceptional quality and performance.
Practical Finite Volume Method in OpenFOAM: Applications of CFD with Second
Order FVM is the complete guide to the theory, numerical foundations, and code
needed to successfully tackle a range of problems with the finite volume method
in OpenFOAM. This authoritative guide will help readers to understand FVM
discretisation of differential equations, as well as how to use it on an arbitrary
system of equations, choose the appropriate boundary conditions and linear
solvers for the system, interpret the results, and how to mesh, all in OpenFOAM.
As well as building an understanding of its subject, a full coverage of the modern
FVM code and its applications are provided, making this an invaluable reference
for experienced practitioners and novices alike. A wide range of applications are
covered, including fluid-structure interaction, naval hydrodynamics, combustion
modelling, and solid mechanics. Explains how to choose and apply appropriate
numerical algorithms for the system after an analysis of model equations
Includes comprehensive coverage of general computational fluid dynamics
principles for easy reference Demystifies the programming principles of
OpenFOAM with a clear and approachable introduction to the code
The Handbook of Environmental Engineering series is an incredible collection of
methodologies that study the effects of pollution and waste in their three basic
forms: gas, solid, and liquid. This exciting new addition to the series, Volume 15:
Modern Water Resources Engineering , has been designed to serve as a water
resources engineering reference book as well as a supplemental textbook. We
hope and expect it will prove of equal high value to advanced undergraduate and
graduate students, to designers of water resources systems, and to scientists
and researchers. A critical volume in the Handbook of Environmental Engineering
series, chapters employ methods of practical design and calculation illustrated by
numerical examples, include pertinent cost data whenever possible, and explore
in great detail the fundamental principles of the field. Volume 15: Modern Water
Resources Engineering, provides information on some of the most innovative and
ground-breaking advances in the field today from a panel of esteemed experts.
OpenFOAM®Selected Papers of the 11th WorkshopSpringer
This book contains selected papers of the 11th OpenFOAM® Workshop that was
held in Guimarães, Portugal, June 26 - 30, 2016. The 11th OpenFOAM®
Workshop had more than 140 technical/scientific presentations and 30 courses,
and was attended by circa 300 individuals, representing 180 institutions and 30
countries, from all continents. The OpenFOAM® Workshop provided a forum for
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researchers, industrial users, software developers, consultants and academics
working with OpenFOAM® technology. The central part of the Workshop was the
two-day conference, where presentations and posters on industrial applications
and academic research were shown. OpenFOAM® (Open Source Field
Operation and Manipulation) is a free, open source computational toolbox that
has a larger user base across most areas of engineering and science, from both
commercial and academic organizations. As a technology, OpenFOAM®
provides an extensive range of features to solve anything from complex fluid
flows involving chemical reactions, turbulence and heat transfer, to solid
dynamics and electromagnetics, among several others. Additionally, the
OpenFOAM technology offers complete freedom to customize and extend its
functionalities.
This IBM® Redbooks® publication demonstrates and documents that IBM Power
SystemsTM high-performance computing and technical computing solutions
deliver faster time to value with powerful solutions. Configurable into highly
scalable Linux clusters, Power Systems offer extreme performance for
demanding workloads such as genomics, finance, computational chemistry, oil
and gas exploration, and high-performance data analytics. This book delivers a
high-performance computing solution implemented on the IBM Power System
S822LC. The solution delivers high application performance and throughput
based on its built-for-big-data architecture that incorporates IBM POWER8®
processors, tightly coupled Field Programmable Gate Arrays (FPGAs) and
accelerators, and faster I/O by using Coherent Accelerator Processor Interface
(CAPI). This solution is ideal for clients that need more processing power while
simultaneously increasing workload density and reducing datacenter floor space
requirements. The Power S822LC offers a modular design to scale from a single
rack to hundreds, simplicity of ordering, and a strong innovation roadmap for
graphics processing units (GPUs). This publication is targeted toward technical
professionals (consultants, technical support staff, IT Architects, and IT
Specialists) responsible for delivering cost effective high-performance computing
(HPC) solutions that help uncover insights from their data so they can optimize
business results, product development, and scientific discoveries
A comprehensive text covering all aspects of wave and tidal energy Wave and
Tidal Energy provides a comprehensive and self-contained review of the
developing marine renewable energy sector, drawing from the latest research
and from the experience of device testing. The book has a twofold objective: to
provide an overview of wave and tidal energy suitable for newcomers to the field
and to serve as a reference text for advanced study and practice. Including detail
on key issues such as resource characterisation, wave and tidal technology,
power systems, numerical and physical modelling, environmental impact and
policy. The book also includes an up-to-date review of developments worldwide
and case studies of selected projects. Key features: A comprehensive and selfcontained text covering all aspects of the multidisciplinary fields of wave and tidal
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energy. Draws upon the latest research in wave and tidal energy and the
experience of leading practitioners in numerical and laboratory modelling.
Regional developments worldwide are reviewed and representative projects are
presented as case studies. Wave and Tidal Energy is an invaluable resource to a
wide range of readers, from engineering students to technical managers and
policymakers to postgraduate students and researchers.
Developments in Renewable Energies Offshore contains the papers presented at the
4th International Conference on Renewable Energies Offshore (RENEW 2020, Lisbon,
Portugal, 12 - 15 October 2020). The book covers a wide range of topics, including:
resource assessment; wind energy; wave energy; tidal energy; ocean energy devices;
multiuse platforms; PTO design; grid connection; economic assessment; materials and
structural design; installation planning and maintenance planning. The book will be
invaluable to professionals and academics involved or interested in Offshore
Engineering, and Renewable and Wind Energy.
This book presents the proceedings of CIDIN and COPINAVAL. The papers present the
development of the navy, maritime and riverine industry, contributing to the scientific
and technological progress and development in the sector. In 2019 the congresses
occurred in Cartagena, Colombia, a reference for science and technology innovation for
Latin-American naval industry.
Multiphysics Modelling of Fluid-Particulate Systems provides an explanation of how to
model fluid-particulate systems using Eulerian and Lagrangian methods. The
computational cost and relative merits of the different methods are compared, with
recommendations on where and how to apply them provided. The science underlying
the fluid?particulate phenomena involves computational fluid dynamics (for liquids and
gases), computational particle dynamics (solids), and mass and heat transfer. In order
to simulate these systems, it is essential to model the interactions between phases and
the fluids and particles themselves. This book details instructions for several numerical
methods of dealing with this complex problem. This book is essential reading for
researchers from all backgrounds interested in multiphase flows or fluid-solid modeling,
as well as engineers working on related problems in chemical engineering, food
science, process engineering, geophysics or metallurgical processing. Provides
detailed coverage of Resolved and Unresolved Computational Fluid Dynamics Discrete Element Method (CFD-DEM), Smoothed Particle Hydrodynamics, and their
various attributes Gives an excellent summary of a range of simulation techniques and
provides numerical examples Starts with a broad introduction to fluid-particulate
systems to help readers from a range of disciplines grasp fundamental principles
As predicted by Gordon E. Moore in 1965, the performance of computer processors
increased at an exponential rate. Nevertheless, the increases in computing speeds of
single processor machines were eventually curtailed by physical constraints. This led to
the development of parallel computing, and whilst progress has been made in this field,
the complexities of parallel algorithm design, the deficiencies of the available software
development tools and the complexity of scheduling tasks over thousands and even
millions of processing nodes represent a major challenge to the construction and use of
more powerful parallel systems. This book presents the proceedings of the biennial
International Conference on Parallel Computing (ParCo2015), held in Edinburgh,
Scotland, in September 2015. Topics covered include computer architecture and
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performance, programming models and methods, as well as applications. The book
also includes two invited talks and a number of mini-symposia. Exascale computing
holds enormous promise in terms of increasing scientific knowledge acquisition and
thus contributing to the future well-being and prosperity of mankind. A number of
innovative approaches to the development and use of future high-performance and highthroughput systems are to be found in this book, which will be of interest to all those
whose work involves the handling and processing of large amounts of data.
Programming multi-core and many-core computing systems Sabri Pllana, Linnaeus
University, Sweden Fatos Xhafa, Technical University of Catalonia, Spain Provides
state-of-the-art methods for programming multi-core and many-core systems The book
comprises a selection of twenty two chapters covering: fundamental techniques and
algorithms; programming approaches; methodologies and frameworks; scheduling and
management; testing and evaluation methodologies; and case studies for programming
multi-core and many-core systems. Program development for multi-core processors,
especially for heterogeneous multi-core processors, is significantly more complex than
for single-core processors. However, programmers have been traditionally trained for
the development of sequential programs, and only a small percentage of them have
experience with parallel programming. In the past, only a relatively small group of
programmers interested in High Performance Computing (HPC) was concerned with
the parallel programming issues, but the situation has changed dramatically with the
appearance of multi-core processors on commonly used computing systems. It is
expected that with the pervasiveness of multi-core processors, parallel programming
will become mainstream. The pervasiveness of multi-core processors affects a large
spectrum of systems, from embedded and general-purpose, to high-end computing
systems. This book assists programmers in mastering the efficient programming of
multi-core systems, which is of paramount importance for the software-intensive
industry towards a more effective product-development cycle. Key features: Lessons,
challenges, and roadmaps ahead. Contains real world examples and case studies.
Helps programmers in mastering the efficient programming of multi-core and many-core
systems. The book serves as a reference for a larger audience of practitioners, young
researchers and graduate level students. A basic level of programming knowledge is
required to use this book.
This unique book is at the nexus of modern software programming practices and
electrochemical process engineering. It is the authoritative text on developing open
source software for many applications, including: • fuel cells; • electrolyzers; and •
batteries. Written by experts in the field in the open source computational fluid
dynamics (CFD) code suite OpenFOAM, this book is intended for process engineering
professionals developing practical electrochemical designs for industry, as well as
researchers focused on finding tomorrow’s answers today. The book covers everything
from micro-scale to cell-scale to stack-scale models, with numerous illustrations and
programming examples. Starting from a clear explanation of electrochemical processes
and simple illustrative examples, the book progresses in complexity through a range of
diverse applications. After reading this book, the reader is able to take command and
control of model development as an expert. The book is aimed at all engineers and
scientists with basic knowledge of calculus and programming in C++.
This book constitutes the refereed proceedings of the Second International Conference
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on Augmented and Virtual Reality, AVR 2015, held in Lecce, Italy, in September 2015.
The 32 papers and 8 short papers presented were carefully reviewed and selected from
82 submissions. The SALENTO AVR 2015 conference brings together a community of
researchers from academia and industry, computer scientists, engineers, and
physicians in order to share points of views, knowledge, experiences, and scientific and
technical results related to state-of-the-art solutions and technologies on virtual and
augmented reality applications for medicine, cultural heritage, education, industrial
sectors, as well as the demonstration of advanced products and technologies.
Parallel Scientific Computing and Optimization introduces new developments in the
construction, analysis, and implementation of parallel computing algorithms. This book
presents 23 self-contained chapters, including survey chapters and surveys, written by
distinguished researchers in the field of parallel computing. Each chapter is devoted to
some aspects of the subject: parallel algorithms for matrix computations, parallel
optimization, management of parallel programming models and data, with the largest
focus on parallel scientific computing in industrial applications. This volume is intended
for scientists and graduate students specializing in computer science and applied
mathematics who are engaged in parallel scientific computing.
This book constitutes the refereed proceedings of the 50th International Conference on
Objects, Models, Components, Patterns, TOOLS Europe 2012, held in Prague, Czech
Republic, during May 29-31,2012. The 24 revised full papers presented were carefully
reviewed and selected from 77 submissions. The papers discuss all aspects of object
technology and related fields and demonstrate practical applications backed up by
formal analysis and thorough experimental evaluation. In particular, every topic in
advanced software technology is adressed the scope of TOOLS.
This book constitutes the proceedings of the 4th Latin American Conference on High
Performance Computing, CARLA 2017, held in Buenos Aires, Argentina, and Colonia
del Sacramento, Uruguay, in September 2017. The 29 papers presented in this volume
were carefully reviewed and selected from 50 submissions. They are organized in
topical sections named: HPC infrastructures and datacenters; HPC industry and
education; GPU, multicores, accelerators; HPC applications and tools; big data and
data management; parallel and distributed algorithms; Grid, cloud and federations.
This book covers the simulation of evaporating saltwater falling films with and without
turbulence wires. The methods presented within can be applied to a variety of
applications including the food and pharmaceutical industry, as well as in nuclear
technology. This topic is ideal for researchers in chemical engineering.
This book reports on the German research initiative AeroStruct, a three-year
collaborative project between universities and the aircraft industry. It describes the
development of an integrated multidisciplinary simulation environment for aircraft
analysis and optimization using high-fidelity methods. This system is able to run at a
high level of automatism, thus representing a step forward with respect to previous
ones. Its special features are: a CAD description that is independent from the
disciplines involved, an automated CFD mesh generation and an automated structure
model generation including a sizing process. The book also reports on test cases by
both industrial partners and DLR demonstrating the advantages of the new environment
and its suitability for the industry. These results were also discussed during the
AeroStruct closing Symposium, which took place on 13-14 October 2015 at the DLR in
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Braunschweig, Germany. The book provides expert readers with a timely report on
multidisciplinary aircraft design and optimization. Thanks to a good balance between
theory and practice, it is expected to address an audience of both academics and
professional, and to offer them new ideas for future research and development.
This book is a collection of articles that have been published in the Special Issue
“Responsive Architecture” of the MDPI journal Buildings. The eleven articles within
cover various areas of sensitive architecture, including the design of packaging
structures reacting to supporting components; structural efficiency of bent columns in
indigenous houses; roof forms responsive to buildings depending on their resiliently
transformed steel shell parts; creative design of building free shapes covered with
transformed shells; artistic structural concepts of the architect and civil engineer;
digitally designed airport terminal using wind analysis; rationalized shaping of sensitive
curvilinear steel construction; interactive stories of responsive architecture; transformed
shell roof constructions as the main determinant in the creative shaping of buildings
without shapes that are sensitive to man-made and natural environments; thermally
sensitive performances of a special shielding envelope on balconies; quantification of
generality and adaptability of building layout using the SAGA method; and influence of
initial conditions on the simulation of the transient temperature field inside a wall.
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