speedup definition computer science

Speedup Definition in Computer Science: Understanding Performance Improvements

speedup definition computer science serves as a foundational concept when discussing how
computing tasks become more efficient. At its core, speedup refers to the measure of how much
faster a particular algorithm, process, or system performs compared to a baseline or original version.
Whether you're diving into parallel computing, optimizing algorithms, or exploring hardware
advancements, understanding speedup helps quantify performance gains and guides improvements
in software and hardware design.

What Does Speedup Mean in Computer Science?

In simple terms, speedup is the ratio of the time taken to complete a task without any improvements
to the time taken with enhancements applied. It is often expressed mathematically as:

Speedup = Time_before / Time_after

Here, Time_before is the duration required to execute a task using the original method, and
Time_after is the time taken after optimization or parallelization. For example, if an algorithm
originally takes 10 seconds and, after optimization, completes in 2 seconds, the speedup is 10 /2 = 5.
This means the new version is five times faster.

Why Is Speedup Important?

Speedup is a critical metric because it directly quantifies efficiency gains. In computer science, faster
execution means:

- Reduced computational costs and energy consumption.

- Improved user experience, especially in real-time applications.

- The ability to solve larger and more complex problems within practical timeframes.

- Better utilization of hardware resources, especially in multi-core and distributed systems.

By measuring speedup, developers and researchers can evaluate the success of optimization
techniques, parallel algorithms, or hardware improvements.

Speedup in Parallel Computing

One of the most prominent contexts where speedup is discussed is parallel computing. Since the
advent of multi-core processors and distributed systems, parallelization has become a key strategy
for improving performance.



Understanding Parallel Speedup

In parallel computing, speedup compares how much faster a task runs when executed on multiple
processors simultaneously versus a single processor. Ideally, if you use N processors, you might
expect the speedup to be exactly N — meaning a linear speedup. However, this ideal is rarely
achieved due to overheads like communication, synchronization, and task distribution.

This relationship is often captured by Amdahl’s Law, which highlights the limitations of parallel
speedup:

Speedup < 1/(S + (1-S)/N)

Here, S represents the fraction of the task that is inherently sequential and cannot be parallelized,
while N is the number of processors. According to Amdahl’s Law, even a tiny sequential portion can
severely limit the maximum achievable speedup.

Real-world Factors Affecting Speedup

Multiple factors influence the actual speedup in parallel systems:

- ¥*Communication Overhead:** Processors need to exchange data, and this latency can reduce
gains.

- **Load Balancing:** Unequal distribution of work leads to some processors idling while others are
still busy.

- ¥*Synchronization Costs:** Waiting for other processes to reach certain points (barriers) can delay
progress.

- **Memory Access Contention:** Multiple processors accessing the same memory can cause
bottlenecks.

Understanding these factors is essential when interpreting speedup results or designing parallel
algorithms.

Speedup Beyond Parallelism: Algorithmic
Improvements

While parallelization is a common source of speedup, algorithmic improvements can also dramatically
enhance performance. Sometimes, changing an algorithm can yield greater speedup than adding
hardware resources.

Algorithmic Optimization Examples

- *Reducing Time Complexity:** Switching from an O(n~2) algorithm to an O(n log n) algorithm can
provide massive speed improvements for large input sizes.
- **Data Structure Enhancements:** Using more efficient data structures, such as hash tables instead



of lists, can speed up lookups and insertions.
- ¥*Approximation Algorithms:** Trading off some accuracy for faster results can be valuable in large-
scale or real-time scenarios.

Measuring Speedup from Algorithmic Changes

To evaluate speedup from algorithmic optimizations:

1. Benchmark the original algorithm on representative datasets.
2. Implement the improved algorithm and run the same tests.
3. Calculate the speedup ratio by comparing execution times.

This approach ensures that speedup reflects meaningful improvements rather than hardware or
environmental variations.

LSI Keywords Related to Speedup in Computer Science

When discussing speedup in the context of computer science, related terms often arise that help
deepen understanding:

- ¥*performance metrics**

- ¥**Execution time reduction**

- **Parallelization efficiency**

- ¥**Scalability**

- *Throughput and latency**

- ¥**Algorithmic efficiency**

- *Computational complexity**
- **Hardware acceleration**

- **Benchmarking and profiling**

Incorporating these concepts holistically enriches the discussion around speedup and provides a
broader perspective on performance optimization.

Tips for Maximizing Speedup in Computing Tasks

Achieving meaningful speedup requires more than just hardware upgrades or code tweaks. Here are
some practical tips:
» Profile Your Code: Use tools to identify bottlenecks before attempting optimizations.

¢ Focus on the Critical Path: Prioritize optimizing the parts of the code where most time is
spent.

e Parallelize Wisely: Not all tasks benefit equally from parallelism; analyze dependencies and



overhead.

e Optimize Data Access Patterns: Efficient memory usage can prevent costly cache misses
and slowdowns.

e Consider Algorithmic Alternatives: Sometimes a different approach yields better speedup
than simply adding threads.

* Test Under Realistic Conditions: Benchmark on actual workloads to ensure speedup is
meaningful.

Applying these strategies can help unlock true performance gains and avoid common pitfalls.

Understanding the Limits of Speedup

While speedup is a powerful concept, it's important to acknowledge its limits. Beyond hardware and
software constraints, some tasks have inherent sequential components that restrict how much faster
they can become. Additionally, diminishing returns often set in as more resources are added,
meaning that doubling processors doesn’t necessarily halve execution time.

This insight encourages a balanced approach—combining algorithmic improvements, smart
parallelization, and hardware considerations—to optimize performance without chasing unrealistic
expectations.

Exploring speedup in computer science opens up a fascinating window into the art and science of
performance enhancement. Whether you are a developer, researcher, or enthusiast, grasping this
concept empowers you to make informed decisions and push the boundaries of what computing
systems can achieve.

Frequently Asked Questions

What is the definition of speedup in computer science?

Speedup in computer science refers to the measure of how much a parallel or optimized algorithm
improves performance compared to a baseline or sequential version, typically expressed as the ratio
of the time taken by the sequential algorithm to the time taken by the parallel algorithm.

How is speedup calculated in parallel computing?

Speedup is calculated as Speedup =T serial / T _parallel, where T_serial is the execution time of the
best sequential algorithm and T_parallel is the execution time of the parallel algorithm.



Why is speedup important in evaluating parallel algorithms?

Speedup is important because it quantifies the performance gain achieved by parallelizing a task,
helping to assess the efficiency and scalability of parallel algorithms.

What is ideal speedup in computer science?

Ideal speedup occurs when the speedup is equal to the number of processors used, meaning the
parallel algorithm runs proportionally faster without overhead or inefficiency.

Can speedup be greater than the number of processors?

In rare cases, speedup can be greater than the number of processors due to superlinear speedup,
which may occur because of factors like improved cache usage or algorithmic changes in parallel
execution.

What factors affect speedup in parallel computing?

Factors affecting speedup include overhead from communication and synchronization, load balancing
between processors, algorithm characteristics, and hardware limitations.

How does Amdahl's Law relate to speedup?

Amdahl's Law provides a theoretical limit on speedup by considering the portion of a task that cannot
be parallelized, showing that speedup is limited by the sequential fraction of the computation.

What is the difference between speedup and efficiency?

Speedup measures how much faster a parallel algorithm runs compared to a sequential one, while
efficiency measures how well the processors are utilized and is calculated as Speedup divided by the
number of processors.

How is speedup used in benchmarking computer systems?

Speedup is used to benchmark systems by comparing execution times of tasks on single versus
multiple processors, helping to evaluate the performance gains from parallel hardware and software.

What is the significance of speedup in modern computer
architectures?

Speedup is significant as modern architectures rely heavily on parallelism through multi-core
processors and distributed systems, making speedup a key metric for optimizing and evaluating
performance.

Additional Resources

Speedup Definition Computer Science: Understanding Performance Enhancement in Computing



speedup definition computer science is a fundamental concept that plays a critical role in
evaluating and improving the efficiency of algorithms and computing systems. At its core, speedup
qguantifies how much faster a particular computational task executes when leveraging enhanced
resources, improved algorithms, or parallel processing, compared to a baseline or reference
execution. This metric serves as a cornerstone in performance analysis, enabling researchers and
engineers to gauge the effectiveness of optimizations and hardware enhancements in computer
science.

What Is Speedup in Computer Science?

Speedup, in the realm of computer science, refers to the ratio of the time taken to complete a task
using a baseline method to the time taken using an improved method. Mathematically, it is often
expressed as:

Speedup (S) = Thaseline / Toptimized
where Tbaseline is the execution time of the original implementation and Toptimized is the execution
time after optimization. If the speedup value is greater than 1, it implies that the optimized version is
faster; a speedup of 2 means the task runs twice as fast.
This simple ratio provides a powerful lens to assess the impact of enhancements such as algorithmic
improvements, hardware upgrades, or parallelization strategies. The concept is not limited to time but

can be extended to other performance metrics such as throughput or latency, depending on the
context.

Speedup and Parallel Computing

One of the most common contexts for discussing speedup is parallel computing. When a
computational problem is divided into multiple smaller tasks that can be executed concurrently, the
potential for speedup arises from utilizing multiple processors or cores simultaneously.

Parallel speedup is typically defined as:

Sp=T1/Tp

where T1 is the time to complete the task on a single processor, and Tp is the time to execute it on p
processors.

However, achieving ideal or linear speedup (where Sp = p) is often hindered by factors such as

overhead from managing parallel tasks, communication delays, and the inherently sequential parts of
algorithms.

Theoretical Foundations: Amdahl’s Law and



Gustafson’s Law

Understanding the limits and possibilities of speedup requires engaging with two foundational
theoretical models: Amdahl’s Law and Gustafson’s Law.

Amdahl’s Law

Proposed by Gene Amdahl in 1967, Amdahl’s Law provides a formula to estimate the maximum
speedup achievable given a fixed problem size and a portion of the task that must be performed
sequentially.
It is expressed as:

Smax=1/[(1-P)+ (P/N)]

where:

- P is the parallelizable portion of the task,
- N is the number of processors.

This law underscores that the non-parallelizable fraction (1 - P) imposes a hard limit on speedup. Even

with infinite processors, the speedup cannot exceed 1/ (1 - P). For example, if 10% of the task is
sequential, the maximum speedup is 10x, regardless of processor count.

Gustafson’s Law

In contrast, Gustafson’s Law, introduced by John Gustafson in 1988, argues that as the number of
processors increases, problem sizes often scale accordingly, allowing the parallelizable portion to
dominate execution time. It suggests that speedup can increase nearly linearly with the number of
processors for scaled workloads.

Formally:

S=N-(1-P)x(N-1)

This law presents a more optimistic outlook on speedup in practical scenarios where workloads grow
with available computational resources.

Applications and Importance of Speedup

The speedup definition in computer science has profound implications across various domains, from
algorithm design to hardware architecture.



Algorithm Optimization

When developers optimize an algorithm—such as improving sorting techniques or reducing
computational complexity—they rely on speedup metrics to validate effectiveness. A speedup factor
illustrates tangible gains in performance, helping prioritize methods that yield the most significant
improvements.

Hardware Acceleration

In modern computing, hardware accelerators like GPUs, FPGAs, and specialized ASICs dramatically
boost performance for specific tasks. Speedup metrics quantify how much faster a task runs on these
devices compared to conventional CPUs, guiding investment and design decisions in hardware
development.

Parallel and Distributed Systems

Speedup is crucial in evaluating parallel and distributed systems, including cloud computing platforms
and supercomputers. Measuring speedup helps determine scalability, resource utilization efficiency,
and cost-effectiveness of deploying multiple processors or machines.

Factors Influencing Speedup

While speedup provides a clear metric, numerous factors affect its realization in practice.
e Algorithmic Parallelizability: Some algorithms inherently contain sequential steps that limit
parallel execution and, thus, speedup.

e Overhead Costs: Parallelization introduces synchronization, communication, and task
management overhead that can diminish speedup.

e Hardware Constraints: Memory bandwidth, processor interconnects, and architectural
limitations affect achievable speedup.

* Problem Size: Smaller tasks may suffer from overhead dominating execution time, leading to
negligible speedup.

Practical Considerations

When measuring speedup, it is essential to ensure consistent benchmarking conditions. Variability in
system load, input data, and compiler optimizations can skew results. Additionally, speedup should be



contextualized alongside resource consumption and energy efficiency to provide a holistic
performance evaluation.

Speedup Versus Efficiency and Scalability

Closely related concepts to speedup are efficiency and scalability, both vital in performance analysis.

Efficiency

Efficiency measures how well the computational resources are utilized relative to speedup. It is
defined as:

Efficiency (E) =S /N
where S is speedup and N is the number of processors. Efficiency values range between 0 and 1, with

higher values indicating better resource use. A speedup of 8 on 16 processors yields an efficiency of
0.5, implying half the processing power is effectively used.

Scalability

Scalability refers to the ability of a system or algorithm to maintain or improve performance as
resources increase. Speedup curves often illustrate scalability, where ideal scalability aligns with
linear speedup growth. Non-linear or plateauing speedup suggests scalability bottlenecks.

Measuring Speedup in Practice

Accurate measurement of speedup involves a systematic approach:
1. Baseline Definition: Establish a well-defined baseline implementation, often a single-threaded
or sequential version.

2. Consistent Environment: Ensure identical hardware and software environments to minimize
external variability.

3. Multiple Trials: Conduct repeated runs to average out transient system noise.

4. Profiling Tools: Utilize profiling and benchmarking tools to gather precise timing data.

These steps ensure that reported speedup figures reliably reflect true performance gains.



Challenges in Achieving High Speedup

Despite the theoretical appeal of speedup, realizing substantial improvements can be challenging.

e Sequential Bottlenecks: Even small sequential fractions severely limit speedup potential, as
Amdahl’s Law demonstrates.

e Load Imbalance: Uneven distribution of work among processors can cause some cores to idle,
reducing speedup.

e Communication Latency: High overhead in data exchange between processors diminishes
parallel execution benefits.

* Resource Contention: Shared resources such as memory and caches can become bottlenecks
under heavy parallel workloads.

Understanding and mitigating these challenges is central to advancing both hardware and software
performance.

The concept of speedup in computer science remains a pivotal metric for assessing computational
improvements. By quantifying how optimizations and parallelization affect execution time, it informs
decisions that drive innovation in algorithm design, hardware development, and system architecture.
Recognizing its theoretical boundaries and practical limitations enables practitioners to set realistic
goals and design more efficient computing solutions.
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speedup definition computer science: Advances and Innovations in Systems, Computing
Sciences and Software Engineering Khaled Elleithy, 2007-08-28 Advances and Innovations in
Systems, Computing Sciences and Software Engineering includes a set of rigorously reviewed
world-class manuscripts addressing and detailing state-of-the-art research projects in the areas of
Computing Sciences, Software Engineering and Systems. Advances and Innovations in Systems,
Computing Sciences and Software Engineering includes selected papers form the conference
proceedings of the International Conference on Systems, Computing Sciences and Software
Engineering (SCSS 2006) which was part of the International Joint Conferences on Computer,
Information and Systems Sciences and Engineering (CISSE 2006). All aspects of the conference
were managed on-line; not only the reviewing, submissions and registration processes; but also the
actual conference. Conference participants - authors, presenters and attendees - only needed an
internet connection and sound available on their computers in order to be able to contribute and
participate in this international ground-breaking conference. The on-line structure of this
high-quality event allowed academic professionals and industry participants to contribute work and
attend world-class technical presentations based on rigorously refereed submissions, live, without
the need for investing significant travel funds or time out of the office. Suffice to say that CISSE
received submissions from more than 70 countries, for whose researchers, this opportunity
presented a much more affordable, dynamic and well-planned event to attend and submit their work
to, versus a classic, on-the-ground conference. The CISSE conference audio room provided superb
audio even over low speed internet connections, the ability to display PowerPoint presentations, and
cross-platform compatibility (the conferencing software runs on Windows, Mac, and any other
operating system that supports Java). In addition, the conferencing system allowed for an unlimited
number of participants,which in turn granted CISSE the opportunity to allow all participants to
attend all presentations, as opposed to limiting the number of available seats for each session.

speedup definition computer science: Programming Pearls Jon Bentley, 2016-04-21 When
programmers list their favorite books, Jon Bentley’s collection of programming pearls is commonly
included among the classics. Just as natural pearls grow from grains of sand that irritate oysters,
programming pearls have grown from real problems that have irritated real programmers. With
origins beyond solid engineering, in the realm of insight and creativity, Bentley’s pearls offer unique
and clever solutions to those nagging problems. Illustrated by programs designed as much for fun as
for instruction, the book is filled with lucid and witty descriptions of practical programming
techniques and fundamental design principles. It is not at all surprising that Programming Pearls
has been so highly valued by programmers at every level of experience. In this revision, the first in
14 years, Bentley has substantially updated his essays to reflect current programming methods and
environments. In addition, there are three new essays on testing, debugging, and timing set
representations string problems All the original programs have been rewritten, and an equal amount
of new code has been generated. Implementations of all the programs, in C or C++, are now
available on the Web. What remains the same in this new edition is Bentley’s focus on the hard core
of programming problems and his delivery of workable solutions to those problems. Whether you are
new to Bentley’s classic or are revisiting his work for some fresh insight, the book is sure to make
your own list of favorites.

speedup definition computer science: Computer Science Handbook Allen B. Tucker,
2004-06-28 When you think about how far and fast computer science has progressed in recent years,
it's not hard to conclude that a seven-year old handbook may fall a little short of the kind of
reference today's computer scientists, software engineers, and IT professionals need. With a
broadened scope, more emphasis on applied computing, and more than 70 chap

speedup definition computer science: Dictionary of Computer Science, Engineering and
Technology Philip A. Laplante, 2000-12-21 A complete lexicon of technical information, the
Dictionary of Computer Science, Engineering, and Technology provides workable definitions,
practical information, and enhances general computer science and engineering literacy. It spans



various disciplines and industry sectors such as: telecommunications, information theory, and
software and hardware systems. If you work with, or write about computers, this dictionary is the
single most important resource you can put on your shelf. The dictionary addresses all aspects of
computing and computer technology from multiple perspectives, including the academic, applied,
and professional vantage points. Including more than 8,000 terms, it covers all major topics from
artificial intelligence to programming languages, from software engineering to operating systems,
and from database management to privacy issues. The definitions provided are detailed rather than
concise. Written by an international team of over 80 contributors, this is the most comprehensive
and easy-to-read reference of its kind. If you need to know the definition of anything related to
computers you will find it in the Dictionary of Computer Science, Engineering, and Technology.

speedup definition computer science: A Dictionary of Computer Science Andrew Butterfield,
Gerard Ekembe Ngondi, Anne Kerr, 2016-01-28 Previously named A Dictionary of Computing, this
bestselling dictionary has been renamed A Dictionary of Computer Science, and fully revised by a
team of computer specialists, making it the most up-to-date and authoritative guide to computing
available. Containing over 6,500 entries and with expanded coverage of multimedia, computer
applications, networking, and personal computer science, it is a comprehensive reference work
encompassing all aspects of the subject and is as valuable for home and office users as it is
indispensable for students of computer science. Terms are defined in a jargon-free and concise
manner with helpful examples where relevant. The dictionary contains approximately 150 new
entries including cloud computing, cross-site scripting, iPad, semantic attack, smartphone, and
virtual learning environment. Recommended web links for many entries, accessible via the
Dictionary of Computer Science companion website, provide valuable further information and the
appendices include useful resources such as generic domain names, file extensions, and the Greek
alphabet. This dictionary is suitable for anyone who uses computers, and is ideal for students of
computer science and the related fields of IT, maths, physics, media communications, electronic
engineering, and natural sciences.

speedup definition computer science: High-Performance Computing and Networking
Peter Sloot, Marian Bubak, Bob Hertzberger, 1998-04-15 Proceedings -- Parallel Computing.

speedup definition computer science: Encyclopedia of Parallel Computing David Padua,
2011-09-08 Containing over 300 entries in an A-Z format, the Encyclopedia of Parallel Computing
provides easy, intuitive access to relevant information for professionals and researchers seeking
access to any aspect within the broad field of parallel computing. Topics for this comprehensive
reference were selected, written, and peer-reviewed by an international pool of distinguished
researchers in the field. The Encyclopedia is broad in scope, covering machine organization,
programming languages, algorithms, and applications. Within each area, concepts, designs, and
specific implementations are presented. The highly-structured essays in this work comprise
synonyms, a definition and discussion of the topic, bibliographies, and links to related literature.
Extensive cross-references to other entries within the Encyclopedia support efficient, user-friendly
searchers for immediate access to useful information. Key concepts presented in the Encyclopedia of
Parallel Computing include; laws and metrics; specific numerical and non-numerical algorithms;
asynchronous algorithms; libraries of subroutines; benchmark suites; applications; sequential
consistency and cache coherency; machine classes such as clusters, shared-memory
multiprocessors, special-purpose machines and dataflow machines; specific machines such as Cray
supercomputers, IBM’s cell processor and Intel’s multicore machines; race detection and auto
parallelization; parallel programming languages, synchronization primitives, collective operations,
message passing libraries, checkpointing, and operating systems. Topics covered: Speedup,
Efficiency, Isoefficiency, Redundancy, Amdahls law, Computer Architecture Concepts, Parallel
Machine Designs, Benmarks, Parallel Programming concepts & design, Algorithms, Parallel
applications. This authoritative reference will be published in two formats: print and online. The
online edition features hyperlinks to cross-references and to additional significant research. Related
Subjects: supercomputing, high-performance computing, distributed computing



speedup definition computer science: Can static type systems speed up programming?
An experimental evaluation of static and dynamic type systems Sebastian Kleinschmager,
2013-06-01 Programming languages that use the object-oriented approach have been around for
quite a while now. Most of them use either a static or a dynamic type system. However, both types
are very common in the industry. But, in spite of their common use in science and practice, only very
few scientific studies have tried to evaluate the two type systems' usefulness in certain scenarios.
There are arguments for both systems. For example, static type systems are said to aid the
programmer in the prevention of type errors, and further, they provide documentation help for,
there is an explicit need to annotate variables and methods with their respective types. This book
describes a controlled experiment that was conducted to shed some light into the presented matter.
Which of the type systems can live up to its promises? Is one of these better suited for a particular
task? And which type system is the most supportive in a problem solving? The main hypothesis
claims that a static type system is faster in a problem solving in use of an undocumented API. Thus,
in the study, the participants need to solve different programming tasks in an undocumented API
environment with the help of the static type system (Java), and the dynamic type system (Groovy).
The author starts with a short introduction to the topic, the experimentation, and the motivation.
Then, he describes a list of related works, and proceeds to the description of the experiment, its
evaluation, and finally, the discussion of the results. This book should prove interesting reading for
anyone who is interested in the mechanics that drive programmer productivity and performance that
depend on the kind of technology used, as well as for anyone who might be interested in empirical
research in software engineering, in general.

speedup definition computer science: Parallel Computing in Quantum Chemistry Curtis L.
Janssen, Ida M. B. Nielsen, 2008-04-09 An In-Depth View of Hardware Issues, Programming
Practices, and Implementation of Key Methods Exploring the challenges of parallel programming
from the perspective of quantum chemists, Parallel Computing in Quantum Chemistry thoroughly
covers topics relevant to designing and implementing parallel quantum chemistry programs. Focu

speedup definition computer science: Computability, Complexity, Logic E. Borger,
1989-07-01 The theme of this book is formed by a pair of concepts: the concept of formal language
as carrier of the precise expression of meaning, facts and problems, and the concept of algorithm or
calculus, i.e. a formally operating procedure for the solution of precisely described questions and
problems.The book is a unified introduction to the modern theory of these concepts, to the way in
which they developed first in mathematical logic and computability theory and later in automata
theory, and to the theory of formal languages and complexity theory. Apart from considering the
fundamental themes and classical aspects of these areas, the subject matter has been selected to
give priority throughout to the new aspects of traditional questions, results and methods which have
developed from the needs or knowledge of computer science and particularly of complexity theory.It
is both a textbook for introductory courses in the above-mentioned disciplines as well as a
monograph in which further results of new research are systematically presented and where an
attempt is made to make explicit the connections and analogies between a variety of concepts and
constructions.

speedup definition computer science: Parallel Computing: Fundamentals, Applications and
New Directions E.H. D'Hollander, G.R. Joubert, Frans Peters, Ulrich Trottenberg, 1998-07-22 This
volume gives an overview of the state-of-the-art with respect to the development of all types of
parallel computers and their application to a wide range of problem areas. The international
conference on parallel computing ParCo97 (Parallel Computing 97) was held in Bonn, Germany from
19 to 22 September 1997. The first conference in this biannual series was held in 1983 in Berlin.
Further conferences were held in Leiden (The Netherlands), London (UK), Grenoble (France) and
Gent (Belgium). From the outset the aim with the ParCo (Parallel Computing) conferences was to
promote the application of parallel computers to solve real life problems. In the case of ParCo97 a
new milestone was reached in that more than half of the papers and posters presented were
concerned with application aspects. This fact reflects the coming of age of parallel computing. Some




200 papers were submitted to the Program Committee by authors from all over the world. The final
programme consisted of four invited papers, 71 contributed scientific/industrial papers and 45
posters. In addition a panel discussion on Parallel Computing and the Evolution of Cyberspace was
held. During and after the conference all final contributions were refereed. Only those papers and
posters accepted during this final screening process are included in this volume. The practical
emphasis of the conference was accentuated by an industrial exhibition where companies
demonstrated the newest developments in parallel processing equipment and software. Speakers
from participating companies presented papers in industrial sessions in which new developments in
parallel computing were reported.

speedup definition computer science: ICT Innovations 2012 Smile Markovski, Marjan Gusev,
2013-03-26 The present stage of the human civilization is the e-society, which is build over the
achievements obtained by the development of the information and communication technologies. It
affects everyone, from ordinary mobile phone users to designers of high quality industrial products,
and every human activity, from taking medical care to improving the state governing. The science
community working in computer sciences and informatics is therefore under constant challenge; it
has to solve the new appeared theoretical problem as well as to find new practical solutions. The
fourth ICT Innovations Conference, held in September 2012 in Ohrid, Macedonia, was one of the
several world-wide forums where academics, professionals and practitioners presented their last
scientific results and development applications in the fields of high performance and parallel
computing, bioinformatics, human computer interaction, security and cryptography, computer and
mobile networks, neural networks, cloud computing, process verification, improving medical care,
improving quality of services, web technologies, hardware implementations, cultural implication. In
this book the best 37 ranked articles are presented.

speedup definition computer science: Bihar STET Paper II : Computer Science 2024 (English
Edition) | Higher Secondary (Class 11 & 12) - Bihar School Examination Board (BSEB) - 10 Practice
Tests Edugorilla Prep Experts, ¢ Best Selling Book for Bihar STET Paper II : Computer Science
comes with objective-type questions as per the latest syllabus given by the Bihar School Examination
Board (BSEB) ¢ Bihar STET Paper II Computer Science Preparation kit comes with 10 Practice Tests
with the best quality content. ¢ Increase your chances of selection by 16X. ¢ Bihar STET Paper II
Computer Science comes with well-structured and 100% detailed solutions for all the questions. ¢
Clear exam with good grades using thoroughly Researched Content by experts.

speedup definition computer science: The Abel Prize 2018-2022 Helge Holden, Ragni
Piene, 2024-04-25 The book presents the winners of the Abel Prize in mathematics for the period
2018-2022: - Robert P. Langlands (2018) - Karen K. Uhlenbeck (2019) - Hillel Furstenberg and
Gregory Margulis (2020) - Laszlo Lovasz and Avi Wigderson (2021) - Dennis P. Sullivan (2022) The
profiles feature autobiographical information as well as a scholarly description of each
mathematician’s work. In addition, each profile contains a Curriculum Vitae, a complete
bibliography, and the full citation from the prize committee. The book also includes photos from the
period 2018-2022 showing many of the additional activities connected with the Abel Prize. This book
follows on The Abel Prize: 2003-2007. The First Five Years (Springer, 2010) and The Abel Prize
2008-2012 (Springer, 2014) as well as on The Abel Prize 2013-2017 (Springer, 2019), which profile
the previous Abel Prize laureates.

speedup definition computer science: Smart Trends in Computing and Communications
Yu-Dong Zhang, Jyotsna Kumar Mandal, Chakchai So-In, Nileshsingh V. Thakur, 2019-12-03 This
book gathers high-quality papers presented at the International Conference on Smart Trends for
Information Technology and Computer Communications (SmartCom 2019), organized by the Global
Knowledge Research Foundation (GR Foundation) from 24 to 25 January 2019. It covers the
state-of-the-art and emerging topics pertaining to information, computer communications, and
effective strategies for their use in engineering and managerial applications. It also explores and
discusses the latest technological advances in, and future directions for, information and knowledge
computing and its applications.




speedup definition computer science: Control Engineering and Information Systems Zhijing
Liu, 2015-01-19 Control Engineering and Information Systems contains the papers presented at the
2014 International Conference on Control Engineering and Information Systems (ICCEIS 2014,
Yueyang, Hunan, China, 20-22 June 2014). All major aspects of the theory and applications of control
engineering and information systems are addressed, including: Intelligent s

speedup definition computer science: PARLE '94 Parallel Architectures and Languages
Europe Costas Halatsis, 1994-06-08 This volume presents the proceedings of the 5th International
Conference Parallel Architectures and Languages Europe (PARLE '94), held in Athens, Greece in July
1994. PARLE is the main Europe-based event on parallel processing. Parallel processing is now well
established within the high-performance computing technology and of stategic importance not only
to the computer industry, but also for a wide range of applications affecting the whole economy. The
60 full papers and 24 poster presentations accepted for this proceedings were selected from some
200 submissions by the international program committee; they cover the whole field and give a
timely state-of-the-art report on research and advanced applications in parallel computing.
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YouTube Enjoy the videos and music you love, upload original content, and share it all with friends,
family, and the world on YouTube

YouTube - Apps on Google Play Get the official YouTube app on Android phones and tablets. See
what the world is watching -- from the hottest music videos to what’s popular in gaming, fashion,
beauty, news, learning and

YouTube im App Store Hol dir die offizielle YouTube App auf iPhones und iPads und entdecke
angesagte Videos weltweit - von den coolsten Musikvideos bis hin zu Hits in Sachen Gaming,
Fashion, Beauty,

YouTube - Wikipedia YouTube (Aussprache ['ju:tu:b oder 'ju:tju:b]) ist ein 2005 gegrundetes
Videoportal des US-amerikanischen Unternehmens YouTube, LLC mit Sitz im kalifornischen San
Bruno, welches

YouTube Music With the YouTube Music app, enjoy over 100 million songs at your fingertips, plus
albums, playlists, remixes, music videos, live performances, covers, and hard-to-find music you can’t
get

Official YouTube Blog for Latest YouTube News & Insights 4 days ago Explore our official blog
for the latest news about YouTube, creator and artist profiles, culture and trends analyses, and
behind-the-scenes insights

YouTube-Hilfe - Google Help Offizielle YouTube-Hilfe, in der Sie Tipps und Lernprogramme zur
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YouTube - Apps on Google Play Get the official YouTube app on Android phones and tablets. See
what the world is watching -- from the hottest music videos to what’s popular in gaming, fashion,
beauty, news, learning and
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: ,3 fiir 2 FSK-18-Filme aus iiber 200 Titeln Bei Amazon.de bekommt ihr aktuell ,3 fur 2‘ Filme
auf Blu-ray, UHD Blu-ray und DVD, die ab 18 Jahren freigegeben sind. Dabei stehen tiber 200 Filme
zur Auswahl, von denen wir euch unten

Amazon Frithlingsangebote 2025: GroRe Rabatte auf Filme und Film- und Serienfans
aufgepasst! Vom 25. Marz bis zum 1. April 2025 finden bei Amazon wieder die beliebten
Fruhlingsangebote statt. In diesem Zeitraum gibt es zahlreiche

Consulter le sujet - Amazon - 60 Millions de Consommateurs Bonjour cliente amazon passé
une commande lundi moins de vingt quatre heures apres baisse de prix impossible d'annuler



commande j'appelle Amazon refuser la livraison.

Colis Amazon jamais recu, Amazon OFM refuse de rembourser Colis Amazon jamais recu,
Amazon OFM refuse de rembourser par victormlore425 » 15 Janvier 2025, 19:44 Bonjour a tous, J'ai
effectué mi-décembre une commande pour une

Avis sur Amazon - 60 Millions de Consommateurs Je viens vers vous car j'aimerai avoir votre
avis concernant le site Amazon.fr, ne connaissant pas vraiment le systeme de ce site j'ai vu que
c'était le vendeur Monkey & Orange qui s'occupait de

Amazon Friihlingsangebote 2025: GrofSe Rabatte auf Videospiele Technik- und Gaming-Fans
aufgepasst! Vom 25. Marz bis zum 1. April 2025 finden bei Amazon wieder die beliebten
Fruhlingsangebote statt. In diesem Zeitraum gibt es

Amazon , colis livré mais non recu - 60 Millions de Consommateurs Re: Amazon, colis livré
mais non regu par Invité » 24 Aot 2018, 14:02 Bonjour, avez vous trouvé une solution ? Il m'arrive
la méme chose actuellement avec le méme

Articles en stock qui ne le sont pas - 60 Millions de Consommateurs Bonjour, J'ai passé deux
commandes sur Amazon (le vendeur est Amazon), l'une le 10 avril et l'autre le 21 mai. Dans les deux
cas, les articles étaient en stock selon les annonces et ils le

»The Batman” ab sofort im Stream bei Amazon Prime Video UPDATE: Am 2. Juni 2022 ist es
soweit, dann startet der neue DC-Blockbuster ,The Batman” auf den physischen Medien in unserem
Heimkino durch. Wer so lange nicht

Vente d'Amazon Prime - Forum 60 millions de consommateurs Amazon détenant vos
coordonnées bancaires se permet de vous abonner a votre insu. J'ai enregistré ma conversation avec
le conseiller amazon, si 60 millions de consommateurs veut
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WhatsApp Web Log in to WhatsApp Web for simple, reliable and private messaging on your
desktop. Send and receive messages and files with ease, all for free

WhatsApp Web - Blog WhatsApp Pentru a conecta browserul web la clientul dvs. WhatsApp,
accesati https://web.whatsapp.com in browserul Google Chrome. Se va afisa un cod QR. Scanati
codul in aplicatia WhatsApp si

WhatsApp | Secure and Reliable Free Private Messaging and Calling WhatsApp is free and
offers simple, secure, reliable messaging and calling, available on phones all over the world

About WhatsApp Web | WhatsApp Help Center WhatsApp Web lets you message privately from
any browser on your desktop, keeping you connected. It offers the convenience and benefits of a
bigger screen, but doesn’t require you to

How to link a device | WhatsApp Help Center The link may be broken, or the page may have
been removed. Check to see if the link you're trying to open is correct

WhatsApp Web: Login on your Computer WhatsApp Web allows users to send and receive




messages on their desktop PC and laptops using the web browser. Simply scan the QR code on
Whatsapp Web Website

How to Use WhatsApp on a Computer Learn how to use WhatsApp on a computer with our step-
by-step guide. WhatsApp Web and Desktop methods explained. Stay connected effortlessly!

How to Use WhatsApp on Your Computer (and Web) Use WhatsApp on the web: Once you've
connected your phone to your computer, you can use WhatsApp on the web just like you would on
your phone. You can send and receive

How To Use Web WhatsApp: The 5-minute Guide WhatsApp Web is the official WhatsApp
browser-based extension of the mobile app. It mirrors all your chats, contacts, and messages from
your phone to your computer in real-time

How to Use WhatsApp Web: A Step-by-Step Guide - Gadgets 360 WhatsApp Web is a
browser-based version of the WhatsApp mobile application. It mirrors your phone's WhatsApp
account, syncing all messages, contacts, and media files to
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