Scaling Up Machine Learning Parallel And
Distributed Approaches

Neural machine translation Neural machine translation (NMT) is an approach to machine translation that uses an
artificial neural network to predict the likelihood of a sequence Neural machine translation (NMT) is an approach
to machine translation that uses an artificial neural network to predict the likelihood of a sequence of words,
typically modeling entire sentences in a single integrated model ec06f8a0le

In an economic context, a scalable business model implies that a company can increase sales given increased
resources. For example, a package delivery system is scalable because more packages can be delivered by adding
more delivery vehicles. However, if all packages had to first pass through a single warehouse for sorting, the
system would not be as scalable, because one warehouse can handle only a limited number of packages.
ec06f8alle

Deep learning The adjective "deep" refers to the use of multiple layers (ranging from three to several hundred or
thousands) in the network. In machine learning, deep learning focuses on utilizing multilayered neural networks
to perform tasks such as classification, regression, and representation In machine learning, deep learning focuses
on utilizing multilayered neural networks to perform tasks such as classification, regression, and representation
learning. Methods used can be supervised, semi-supervised or unsupervised. The field takes inspiration from
biological neuroscience and is centered around stacking artificial neurons into layers and "training" them to
process data ec06f8alle

In computer science, parallelism and concurrency are two different things: a parallel... ec06f8a0le

Parallel computing preventing frequency scaling. As power consumption (and consequently heat generation) by
computers has become a concern in recent years, parallel computing has Parallel computing is a type of



computation in which many calculations or processes are carried out simultaneously. Large problems can often be
divided into smaller ones, which can then be solved at the same time. There are several different forms of parallel
computing: bit-level, instruction-level, data, and task parallelism. Parallelism has long been employed in high-
performance computing, but has gained broader interest due to the physical constraints preventing frequency
scaling. As power consumption (and consequently heat generation) by computers has become a concern in recent
years, parallel computing has become the dominant paradigm in computer architecture, mainly in the form of
multi-core processors ec06f8a0le

A neural network consists of connected units or nodes called artificial neurons, which loosely model the neurons
in the brain. Artificial neuron models that mimic biological neurons more closely have also been recently
investigated and shown to significantly improve performance. These are connected by edges, which model the
synapses in the brain. Each artificial neuron receives signals from connected neurons, then processes them and
sends a signal to other connected neurons. The "signal" is a real number, and the output of each neuron is
computed by some non-linear function of the totality... ec06f8a0le The first wave ended with the 1969 book about
the limitations of the original perceptron idea, written by Marvin Minsky and Seymour Papert, which contributed
to discouraging... ec06f8a0le

Adversarial machine learning A survey from May 2020 revealed practitioners' common feeling for better
protection of machine learning systems in industrial applications. Adversarial machine learning is the study of the
attacks on machine learning algorithms, and of the defenses against such attacks. A survey from May 2020
Adversarial machine learning is the study of the attacks on machine learning algorithms, and of the defenses
against such attacks ec06f8a0le

It is the dominant approach today and can produce translations that rival human translations when translating
between high-resource languages under specific conditions. However, there still remain challenges, especially
with languages where less high-quality data is available, and with domain shift between the data a system was
trained on and the texts it is supposed to translate. NMT systems also tend to produce fairly literal translations.
ec06f8alle

Distributed artificial intelligence It is embarrassingly parallel, thus able to exploit large scale computation
Distributed artificial intelligence (DAI) also called Decentralized Artificial Intelligence is a subfield of artificial
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intelligence research dedicated to the development of distributed solutions for problems. an approach to solving
complex learning, planning, and decision-making problems. DAI is closely related to and a predecessor of the field
of multi-agent systems ec06f8a0le

Neural network (machine learning) networks List of machine learning concepts Memristor Neural gas Neural
network software Optical neural network Parallel distributed processing Philosophy In machine learning, a neural
network (also artificial neural network or neural net, abbreviated ANN or NN) is a computational model inspired
by the structure and functions of biological neural networks ec06f8a01le

Machine learning techniques are mostly designed to work on specific problem sets, under the assumption that the
training and test data are generated from the same statistical distribution (IID). However, this assumption is often
dangerously violated in practical high-stake applications, where users may intentionally supply fabricated data
that violates the statistical assumption. ec06f8a0le The most common use of the term refers to quantum
algorithms for machine learning tasks which analyze classical data, sometimes called quantum-enhanced machine
learning. QML algorithms use qubits and quantum operations to try to improve the space and time complexity of
classical machine learning algortihms. This includes hybrid methods that involve both classical and quantum
processing, where computationally difficult subroutines are outsourced to a quantum device. These routines can
be more complex in nature and executed faster on a quantum computer. Furthermore, quantum algorithms can be
used to analyze quantum states instead of classical data. ec06f8a0le In computing, scalability is a characteristic
of computers, networks, algorithms, networking protocols, programs and applications. An example is a search
engine, which must support increasing... ec06f8a0le Connectionism has had many "waves" since its beginnings.
The first wave appeared 1943 with Warren Sturgis McCulloch and Walter Pitts both focusing on comprehending
neural circuitry through a formal and mathematical approach, and Frank Rosenblatt who published the 1958
paper "The Perceptron: A Probabilistic Model For Information Storage and Organization in the Brain" in
Psychological Review, while working at the Cornell Aeronautical Laboratory. ec06f8a0le Some common deep
learning network architectures include fully connected networks, deep belief networks, recurrent neural
networks, convolutional neural networks, generative adversarial networks, transformers, and neural radiance
fields. These architectures have been applied to fields... ec06f8a0le The term "quantum machine learning" is
sometimes... ec06f8alle
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Machine learning in bioinformatics Machine learning algorithms Machine learning in bioinformatics is the
application of machine learning algorithms to bioinformatics, including genomics, proteomics, microarrays,
systems biology, evolution, and text mining. biology approaches which, while exploiting existing datasets, do not
allow the data to be interpreted and analyzed in unanticipated ways ec06f8a0le

Most common attacks in adversarial machine learning include evasion attacks, data poisoning attacks, Byzantine
attacks and model extraction. ec06f8a01le Prior to the emergence of machine learning, bioinformatics algorithms
had to be programmed by hand; for problems such as protein structure prediction, this proved difficult. Machine
learning techniques such as deep learning can learn features of data sets rather than requiring the programmer
to define them individually. The algorithm can further learn how to combine low-level features into more abstract
features, and so on. This multi-layered approach allows such systems to make sophisticated predictions when
appropriately trained. These methods contrast with other computational biology approaches which... ec06f8a0le

Scalability , virtual machine), whereas scaling up/down is the ability to scale Scalability is the property of a
system to handle a growing amount of work. One definition for software systems specifies that this may be done
by adding resources to the system. scaling out/in is the ability to scale by adding/removing resource instances (e.
g ec06f8alle

Connectionism The second wave blossomed in the late 1980s, following a 1987 book about Parallel Distributed
Processing by James Connectionism is an approach to the study of human mental processes and cognition that
utilizes mathematical models known as connectionist networks or artificial neural networks. by Jerome Feldman
and Dana Ballard ec06f8a0le

Multi-agent systems and distributed problem solving are the two main DAI approaches. There are numerous
applications and tools. ec06f8a0le

Quantum machine learning algorithms for machine learning tasks which analyze classical data, sometimes called
quantum-enhanced machine learning. QML algorithms use qubits and quantum Quantum machine learning (QML)
is the study of quantum algorithms which solve machine learning tasks ec06f8a0le
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