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Source: FRONTIERS IN HUMAN NEUROSCIENCE Volume: 8 Article Number: 239 DOI: 10.3389/fnhum.2014.00239
Published: MAY 16 2014

ABSTRACT: The BRAIN Initiative aims to break new ground in the scale and speed of data collection in neuroscience, requiring
tools to handle data in the magnitude of yottabytes (10(24)). The scale, investment and organization of it are being compared to the
Human Genome Project (HGP), which has exemplified “big science” for biology. In line with the trend towards Big Data in genomic
research, the promise of the BRAIN Initiative, as well as the European Human Brain Project, rests on the possibility to amass vast
quantities of data to model the complex interactions between the brain and behavior and inform the diagnosis and prevention of
neurological disorders and psychiatric disease. Advocates of this “data driven” paradigm in neuroscience argue that harnessing the
large quantities of data generated across laboratories worldwide has numerous methodological, ethical and economic advantages,
but it requires the neuroscience community to adopt a culture of data sharing and open access to benefit from them. In this article,
we examine the rationale for data sharing among advocates and briefly exemplify these in terms of new “open neuroscience”
projects. Then, drawing on the frequently invoked model of data sharing in genomics, we go on to demonstrate the complexities

of data sharing, shedding light on the sociological and ethical challenges within the realms of institutions, researchers and
participants, namely dilemmas around public/private interests in data, (lack of) motivation to share in the academic community,
and potential loss of participant anonymity. Our paper serves to highlight some foreseeable tensions around data sharing relevant
to the emergent “open neuroscience” movement.
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ABSTRACT: Big Data has gained much attention from the academia and the IT industry. In the digital and computing world,
information is generated and collected at a rate that rapidly exceeds the boundary range. Currently, over 2 billion people worldwide
are connected to the Internet, and over 5 billion individuals own mobile phones. By 2020, 50 billion devices are expected to be
connected to the Internet. At this point, predicted data production will be 44 times greater than that in 2009. As information is
transferred and shared at light speed on optic fiber and wireless networks, the volume of data and the speed of market growth
increase. However, the fast growth rate of such large data generates numerous challenges, such as the rapid growth of data, transfer
speed, diverse data, and security. Nonetheless, Big Data is still in its infancy stage, and the domain has not been reviewed in general.
Hence, this study comprehensively surveys and classifies the various attributes of Big Data, including its nature, definitions, rapid
growth rate, volume, management, analysis, and security. This study also proposes a data life cycle that uses the technologies and
terminologies of Big Data. Future research directions in this field are determined based on opportunities and several open issues in
Big Data domination. These research directions facilitate the exploration of the domain and the development of optimal techniques
to address Big Data.

Author(s) affiliation: [Khan, Nawsher; Yaqoob, Ibrar; Hashem, Ibrahim Abaker Targio; Inayat, Zakira; Ali, Waleed
KamaleldinMahmoud; Shiraz, Muhammad; Gani, Abdullah] Univ Malaya, Fac Comp Sci & Informat Technol, Mobile Cloud Comp Res
Lab, Kuala Lumpur 50603, Malaysia.

[Khan, Nawsher] Abdul Wali Khan Univ Mardan, Dept Comp Sci, Mardan 23200, Pakistan.

[Inayat, Zakira] Univ Engn & Technol Peshawar, Dept Comp Sci, Peshawar 2500, Pakistan.

continued BACK TO TOP

)|


http://www.dx.doi.org/10.3389/fnhum.2014.00239%20
http://www.dx.doi.org/10.1155/2014/712826%20

Volume 7, Issue 1 = Q1 = JAN2017

[Alam, Muhammad] Saudi Elect Univ, Riyadh, Saudi Arabia.

[Alam, Muhammad] Univ Kuala Lumpur, Kuala Lumpur 50603, Malaysia.

Reprint Address: Khan, N (reprint author), Univ Malaya, Fac Comp Sci & Informat Technol, Mobile Cloud Comp Res Lab, Kuala Lumpur
50603, Malaysia.

E-mail Author(s) affiliation: nawsherkhan@gmail.com

Times Cited: 5

Cited Refernce Count: 107

Tags: Big data - Review article

Fan, JQ (Fan, Jianqging); Han, F (Han, Fang); Liu, H (Liu, Han)
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ABSTRACT: Big Data bring new opportunities to modern society and challenges to data scientists. On the one hand, Big Data hold
great promises for discovering subtle population patterns and heterogeneities that are not possible with small-scale data. On the
other hand, the massive sample size and high dimensionality of Big Data introduce unique computational and statistical challenges,
including scalability and storage bottleneck, noise accumulation, spurious correlation, incidental endogeneity and measurement
errors. These challenges are distinguished and require new computational and statistical paradigm. This paper gives overviews on
the salient features of Big Data and how these features impact on paradigm change on statistical and computational methods as
well as computing architectures. We also provide various new perspectives on the Big Data analysis and computation. In particular,
we emphasize on the viability of the sparsest solution in high-confidence set and point out that exogenous assumptions in most
statistical methods for Big Data cannot be validated due to incidental endogeneity. They can lead to wrong statistical inferences and
consequently wrong scientific conclusions.
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ABSTRACT: Discretization of numerical data is one of the most influential data preprocessing tasks in knowledge discovery and
data mining. The purpose of attribute discretization is to find concise data representations as categories which are adequate for the
learning task retaining as much information in the original continuous attribute as possible. In this article, we present an updated
overview of discretization techniques in conjunction with a complete taxonomy of the leading discretizers. Despite the great impact
of discretization as data preprocessing technique, few elementary approaches have been developed in the literature for Big Data.
The purpose of this article is twofold: a comprehensive taxonomy of discretization techniques to help the practitioners in the use of
the algorithms is presented; the article aims is to demonstrate that standard discretization methods can be parallelized in Big Data
platforms such as Apache Spark, boosting both performance and accuracy. We thus propose a distributed implementation of one

of the most well-known discretizers based on Information Theory, obtaining better results than the one produced by: the entropy
minimization discretizer proposed by Fayyad and Irani. Our scheme goes beyond a simple parallelization and it is intended to be the
first to face the Big Data challenge. (C) 2015 John Wiley & Sons, Ltd
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ABSTRACT: Over the past decade, Deep Artificial Neural Networks (DNNs) have become the state-of-the-art algorithms in Machine
Learning (ML), speech recognition, computer vision, natural language processing and many other tasks. This was made possible
by the advancement in Big Data, Deep Learning (DL) and drastically increased chip processing abilities, especially general-purpose
graphical processing units (GPGPUs). All this has created a growing interest in making the most of the potential offered by DNNs

in almost every field. An overview of the main architectures of DNNs, and their usefulness in Pharmacology and Bioinformatics

are presented in this work. The featured applications are: drug design, virtual screening (VS), Quantitative Structure-Activity
Relationship (QSAR) research, protein structure prediction and genomics (and other omics) data mining. The future need of
neuromorphic hardware for DNNs is also discussed, and the two most advanced chips are reviewed: IBM TrueNorth and SpiNNaker.
In addition, this review points out the importance of considering not only neurons, as DNNs and neuromorphic chips should also
include glial cells, given the proven importance of astrocytes, a type of glial cell which contributes to information processing in the
brain. The Deep Artificial Neuron-Astrocyte Networks (DANAN) could overcome the difficulties in architecture design, learning
process and scalability of the current ML methods.
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ABSTRACT: Big Data encompasses large volume of complex structured, semi-structured, and unstructured data, which is beyond
the processing capabilities of conventional databases. The processing and analysis of Big Data now play a central role in decision
making, forecasting, business analysis, product development, customer experience, and loyalty, to name but a few. In this paper,

we examine the distinguishing characteristics of Big Data along the lines of the 3Vs: variety, volume, and velocity. Accordingly, the
paper provides an insight into the main processing paradigms in relation to the 3Vs. It defines a lifecycle for Big Data processing and
classifies various available tools and technologies in terms of the lifecycle phases of Big Data, which include data acquisition, data
storage, data analysis, and data exploitation of the results. This paper is first of its kind that reviews and analyzes current trends and
technologies in relation to the characteristics, evolution, and processing of Big Data. Copyright (c) 2014 John Wiley & Sons, Ltd.
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ABSTRACT: When the number of data generating sensors increases and the amount of sensing data grows to a scale that traditional
methods cannot handle, big data methods are needed for sensing applications. However, big data is a fuzzy data science concept and
there is no existing research architecture for it nor a generic application structure in the field of sensing. In this survey, we explore
many scattered results that have been achieved by combining big data techniques with sensing and present our vision of big data
in sensing. Firstly, we outline the application categories to generally summarize existing research achievements. Then we discuss
the techniques proposed in these studies to demonstrate challenges and opportunities in this field. Finally, we present research
trends and list some directions of big data in future sensing. Overall, mobile sensing and its related studies are hot topics, but other
large-scale sensing researches are flourishing too. Although there are no “big data” techniques acting as research platforms or
infrastructures to support various applications, multiple data science technologies, such as data mining, crowd sensing, and cloud
computing, serve as foundations and bases of big data in the world of sensing.
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ABSTRACT: Big Data has become a very popular term. It refers to the enormous amount of structured, semi-structured and
unstructured data that are exponentially generated by high-performance applications in many domains: biochemistry, genetics,
molecular biology, physics, astronomy, business, to mention a few. Since the literature of Big Data has increased significantly

in recent years, it becomes necessary to develop an overview of the state-of-the-art in Big Data. This paper aims to provide a
comprehensive review of Big Data literature of the last 4 years, to identify the main challenges, areas of application, tools and
emergent trends of Big Data. To meet this objective, we have analyzed and classified 457 papers concerning Big Data. This review
gives relevant information to practitioners and researchers about the main trends in research and application of Big Data in
different technical domains, as well as a reference overview of Big Data tools.
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ABSTRACT: Enterprises today are dealing with the massive size of data, which have been explosively increasing. The key
requirements to address this challenge are to extract, analyze, and process data in a timely manner. Clustering is an essential data
mining tool that plays an important role for analyzing big data. However, largescale data clustering has become a challenging

task because of the large amount of information that emerges from technological progress in many areas, including finance and
business informatics. Accordingly, researchers have dealt with parallel clustering algorithms using parallel programming models to
address this issue. MapReduce is one of the most famous frameworks, and it has attracted great attention because of its flexibility,
ease of programming, and fault tolerance. However, the framework has evident performance limitations, especially for iterative

programs. This study will first review the proposed iterative frameworks that extended MapReduce to support iterative algorithms.

We summarize these techniques, discuss their uniqueness and limitations, and explain how they address the challenging issues
of iterative programs. We also perform an in-depth review to understand the problems and the solving techniques for parallel
clustering algorithms. Hence, we believe that no well-rounded review provides a significant comparison among parallel clustering
algorithms using MapReduce. This work aims to serve as a stepping stone for researchers who are studying big data clustering
algorithms. Copyright (c) 2015 John Wiley & Sons, Ltd.
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ABSTRACT: The recent explosive publications of big data studies have well documented the rise of big data and its ongoing
prevalence. Different types of “big data” have emerged and have greatly enriched spatial information sciences and related fields

in terms of breadth and granularity. Studies that were difficult to conduct in the past time due to data availability can now be
carried out. However, big data brings lots of “big errors” in data quality and data usage, which cannot be used as a substitute for
sound research design and solid theories. We indicated and summarized the problems faced by current big data studies with
regard to data collection, processing and analysis: inauthentic data collection, information incompleteness and noise of big data,
unrepresentativeness, consistency and reliability, and ethical issues. Cases of empirical studies are provided as evidences for each
problem. We propose that big data research should closely follow good scientific practice to provide reliable and scientific “stories”,
as well as explore and develop techniques and methods to mitigate or rectify those ‘big-errors’ brought by big data. (C) 2015
International Society for Photogrammetry and Remote Sensing, Inc. (ISPRS). Published by Elsevier B.V. All rights reserved.
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ABSTRACT: In this paper, we survey existing ECNs and big data analytics from both the content and the spatial points of view. From
the content point of view, we survey existing data mining and analysis techniques, and further survey and analyze applications and
the possibilities to enhance ECNs. From the spatial point of view, we survey and discuss the most popular methods and further
discuss the possibility to enhance ECNs. Finally, we highlight the remaining challenging problems after a systematic survey and
studies of the possibilities.
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ABSTRACT: Purpose - In this paper, the potential application of SI in big data analytics is analyzed. The correspondence and
association between big data analytics and SI techniques are discussed. As an example of the application of the SI algorithms in the
big data processing, a commodity routing system in a port in China is introduced. Another example is the economic load dispatch
problem in the planning of a modern power system. Findings - The characteristics of big data include volume, variety, velocity,
veracity, and value. In the SI algorithms, these features can be, respectively, represented as large scale, high dimensions, dynamical,
noise/surrogates, and fitness/objective problems, which have been effectively solved. Research limitations/implications - In current
research, the example problem of the port is formulated but not solved yet given the ongoing nature of the project. The example
could be understood as advanced IT or data processing technology, however, its underlying mechanism could be the SI algorithms.
This paper is the first step in the research to utilize the SI algorithm to a big data analytics problem. The future research will
compare the performance of the method and fit it in a dynamic real system. Originality/value - Based on the combination of SI and
data mining techniques, the authors can have a better understanding of the big data analytics problems, and design more effective
algorithms to solve real-world big data analytical problems.
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ABSTRACT: Observational healthcare data, such as electronic health records and administrative claims databases, provide
longitudinal clinical information at the individual level. These data cover tens of millions of patients and present unprecedented
opportunities to address such issues as post-market safety of medical products. Analyzing patient-level databases yields
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population-level inferences, or ‘results’, such as the strength of association between medical product exposure and subsequent
outcomes, often with thousands of drugs and outcomes. In this article, by contrast, we study ‘big results’, which are the product

of applying thousands of alternative analysis strategies to five large patient databases. These results were produced by the
Observational Medical Outcomes Partnership. All together, there are more than 6 million results, comprising risk assessments for
399 medical product-outcome pairs analyzed across five observational databases using seven statistical methods, each of which has
between a few dozen and a few hundred variants representing parameters or ‘tuning variables’. We focus on the value of knowledge
discovery methods and the challenges in extracting clinically relevant knowledge from big results. We believe our analyses are both
scientifically and methodologically valuable as they reveal information about how methods/algorithms perform under various
circumstances, as well as provide a basis for comparison of these methods. (C) 2014 Wiley Periodicals, Inc.
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ABSTRACT: The authors bring together diverse perspectives, coming from different geographical locations with different core
research expertise and different affiliations and work experiences. The aim of this paper is to evoke discussion rather than to
provide a comprehensive survey of big data research.
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ABSTRACT: Given the significant nature of the BD and BDA, this paper presents a state-of-the-art review that presents a holistic
view of the BD challenges and BDA methods theorized/proposed/ employed by organizations to help others understand this
landscape with the objective of making robust investment decisions. In doing so, systematically analysing and synthesizing the
extant research published on BD and BDA area. More specifically, the authors seek to answer the following two principal questions:
Q1 - What are the different types of BD challenges theorized /proposed/confronted by organizations? and Q2 - What are the
different types of BDA methods theorized/proposed/employed to overcome BD challenges?. This systematic literature review
(SLR) is carried out through observing and understanding the past trends and extant patterns/themes in the BDA research area,
evaluating contributions, summarizing knowledge, thereby identifying limitations, implications and potential further research
avenues to support the academic community in exploring research themes/patterns. Thus, to trace the implementation of BD
strategies, a profiling method is employed to analyze articles (published in English-speaking peer-reviewed journals between 1996
and 2015) extracted from the Scopus database. The analysis presented in this paper has identified relevant BD research studies that
have contributed both conceptually and empirically to the expansion and accrual of intellectual-wealth to the BDA in technology
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and organizational resource management discipline. (C) 2016 The Authors. Published by Elsevier Inc.
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ABSTRACT: In this paper, a general differential evolution framework is proposed, in which the most suitable differential evolution
algorithm for a problem on hand is adaptively configured. A local search is also employed to increase the exploitation capability
of the proposed algorithm. The algorithm is tested on the 2015 big data optimization competition problems (six single objective
problems and six multi-objective problems). The results show the superiority of the proposed algorithm to several state-of-the-art
algorithms.
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ABSTRACT: In this paper, we propose a high-order CFS algorithm (HOCFS) to cluster heterogeneous data by combining the CFS
clustering algorithm and the dropout deep learning model, whose functionality rests on three pillars: (i) an adaptive dropout deep
learning model to learn features from each type of data, (ii) a feature tensor model to capture the correlations of heterogeneous
data, and (iii) a tensor distance-based high-order CFS algorithm to cluster heterogeneous data. Furthermore, we verify our
proposed algorithm on different datasets, by comparison with other two clustering schemes, that is, HOPCM and CFS. Results
confirm the effectiveness of the proposed algorithm in clustering heterogeneous data.
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ABSTRACT: Clustering of big data has received much attention recently. In this paper, we present a new clusiVAT algorithm and
compare it with four other popular data clustering algorithms. Three of the four comparison methods are based on the well
known, classical batch k-means model. Specifically, we use k-means, single pass k-means, online k-means, and clustering using
representatives (CURE) for numerical comparisons. clusiVAT is based on sampling the data, imaging the reordered distance
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matrix to estimate the number of clusters in the data visually, clustering the samples using a relative of single linkage (SL), and
then noniteratively extending the labels to the rest of the data-set using the nearest prototype rule. Previous work has established
that clusiVAT produces true SL clusters in compact-separated data. We have performed experiments to show that k-means and its
modified algorithms suffer from initialization issues that cause many failures. On the other hand, clusiVAT needs no initialization,
and almost always finds partitions that accurately match ground truth labels in labeled data. CURE also finds SL type partitions but
is much slower than the other four algorithms. In our experiments, clusiVAT proves to be the fastest and most accurate of the five
algorithms; e.g., it recovers 97% of the ground truth labels in the real world KDD-99 cup data (4 292 637 samples in 41 dimensions)
in76s.
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ABSTRACT: This article contributes to the ongoing cross-disciplinary efforts in data science by putting forth encompassing models
capturing a wide range of SP-relevant data analytic tasks, such as principal component analysis (PCA), dictionary learning (DL),
compressive sampling (CS), and subspace clustering. It offers scalable architectures and optimization algorithms for decentralized

and online learning problems, while revealing fundamental insights into the various analytic and implementation tradeoffs involved.

Extensions of the encompassing models to timely data-sketching, tensor- and kernel-based learning tasks are also provided. Finally,
the close connections of the presented framework with several big data tasks, such as network visualization, decentralized and
dynamic estimation, prediction, and imputation of network link load traffic, as well as imputation in tensor-based medical imaging
are highlighted.
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Source: COMPUTATIONAL STATISTICS & DATA ANALYSIS Volume: 88 Pages: 75-99 DOI: 10.1016/j.csda.2015.02.010
Published: AUG 2015

ABSTRACT: Two opportunities for Single-Instruction Multiple-Data (SIMD) parallelization of MCMC sampling for probabilistic
graphical models are presented. In exchangeable models with many observations such as Bayesian Generalized Linear Models
(GLMs), child-node contributions to the conditional posterior of each node can be calculated concurrently. In undirected graphs
with discrete-value nodes, concurrent sampling of conditionally-independent nodes can be transformed into a SIMD form. High-
performance libraries with multi-threading and vectorization capabilities can be readily applied to such SIMD opportunities

to gain decent speedup, while a series of high-level source-code and runtime modifications provide further performance boost
by reducing parallelization overhead and increasing data locality for Non-Uniform Memory Access architectures. For big-data
Bayesian GLM graphs, the end-result is a routine for evaluating the conditional posterior and its gradient vector that is 5 times
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faster than a naive implementation using (built-in) multi-threaded Intel MKL BLAS, and reaches within the striking distance of the
memory-bandwidth-induced hardware limit. Using multi-threading for cache-friendly, fine-grained parallelization can outperform
coarse-grained alternatives which are often less cache-friendly, a likely scenario in modern predictive analytics workflow such as
Hierarchical Bayesian GLM, variable selection, and ensemble regression and classification. The proposed optimization strategies
improve the scaling of performance with number of cores and width of vector units (applicable to many-core SIMD processors such
as Intel Xeon Phi and Graphic Processing Units), resulting in cost-effectiveness, energy efficiency (‘green computing’), and higher
speed on multi-core x86 processors. (C) 2015 Elsevier B.V. All rights reserved.
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ABSTRACT: Deep learning is currently an extremely active research area in machine learning and pattern recognition society. It has
gained huge successes in a broad area of applications such as speech recognition, computer vision, and natural language processing.
With the sheer size of data available today, big data brings big opportunities and transformative potential for various sectors; on the
other hand, it also presents unprecedented challenges to harnessing data and information. As the data keeps getting bigger, deep
learning is coming to play a key role in providing big data predictive analytics solutions. In this paper, we provide a brief overview of
deep learning, and highlight current research efforts and the challenges to big data, as well as the future trends.
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ABSTRACT: We propose a novel cross-domain feature learning (CDFL) algorithm based on stacked denoising auto-encoders.

By introducing the modal correlation constraint and the cross-domain constraint in conventional auto-encoder, our CDFL can
maximize the correlations among different modalities and extract domain invariant semantic features simultaneously. To evaluate
our CDFL algorithm, we apply it to three important applications: sentiment classification, spam filtering, and event classification.
Comprehensive evaluations demonstrate the encouraging performance of the proposed approach.
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Source: IEEE TRANSACTIONS ON SERVICES COMPUTING Volume: 9 Issue: 1 Pages: 161-171 DOI: 10.1109/
TSC.2015.2497705 Published: JAN-FEB 2016

ABSTRACT: This paper proposes a deep computation model for feature learning on big data, which uses a tensor to model the
complex correlations of heterogeneous data. To fully learn the underlying data distribution, the proposed model uses the tensor
distance as the average sum-of-squares error term of the reconstruction error in the output layer. To train the parameters of

the proposed model, the paper designs a high-order back-propagation algorithm (HBP) by extending the conventional back-
propagation algorithm from the vector space to the high-order tensor space. To evaluate the performance of the proposed model,
we carried out the experiments on four representative datasets by comparison with stacking auto-encoders and multimodal deep
learning models. Experimental results clearly demonstrate that the proposed model is efficient to perform feature learning when
evaluated using the STL-10, CUAVE, SANE and INEX datasets.
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ABSTRACT: This paper presents a SoC implementation to enable deep learning applications to run with low cost platforms such

as mobile or portable devices. Different from conventional works which have adopted massively-parallel architecture, this work
adopts task-flexible architecture and exploits multiple parallelism to cover complex functions of convolutional deep belief network
which is one of popular deep learning/inference algorithms. In this paper, we implement the most energy-efficient deep learning
and inference processor for wearable system. The implemented 2.5 mm x4.0 mm deep learning/inference processor is fabricated
using 65 nm 8-metal CMOS technology for a battery-powered platform with real-time deep inference and deep learning operation.
It consumes 185 mW average power, and 213.1 mW peak power at 200 MHz operating frequency and 1.2 V supply voltage. It
achieves 411.3 GOPS peak performance and 1.93 TOPS/W energy efficiency, which is 2.07x higher than the state-of-the-art.
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ABSTRACT: Inspired by the idea of unsupervised feature learning that uses artificial intelligence techniques to learn features from
raw data, a two-stage learning method is proposed for intelligent diagnosis of machines. In the first learning stage of the method,
sparse filtering, an unsupervised two-layer neural network, is used to directly learn features from mechanical vibration signals.

In the second stage, softmax regression is employed to classify the health conditions based on the learned features. The proposed
method is validated by a motor bearing dataset and a locomotive bearing dataset, respectively. The results show that the proposed
method obtains fairly high diagnosis accuracies and is superior to the existing methods for the motor bearing dataset. Because of
learning features adaptively, the proposed method reduces the need of human labor and makes intelligent fault diagnosis handle big
data more easily.
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ABSTRACT: Motivated by the idea of divide-and-conquer, in this article, we first present a multiple cognitive agent-based divide-
and-conquer network management and control architecture. Furthermore, a Markovian game-theoretic modeling framework

is proposed to model the state big data-based decision-making problem. Then, we investigate various learning methodologies
with respect to different kinds of the state information, in particular, we concentrate on the construction of state space, the state
transition computation, and the convergence of parallel Q-learning technique. This work provides a suitable network management
architecture, an effective modeling tool, and various learning techniques for wireless big data networks. (C) 2015 Elsevier B.V. All
rights reserved.
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ABSTRACT: This article presents an overview and brief tutorial on deep learning in mobile big data analytics and discusses a
scalable learning framework over Apache Spark. Specifically, distributed deep learning is executed as an iterative MapReduce
computing on many Spark workers. Each Spark worker learns a partial deep model on a partition of the overall mobile, and a
master deep model is then built by averaging the parameters of all partial models. This Spark-based framework speeds up the
learning of deep models consisting of many hidden layers and millions of parameters. We use a context-aware activity recognition
application with a real-world dataset containing millions of samples to validate our framework and assess its speedup effectiveness.
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ABSTRACT: In this paper, we present a literature survey of the latest advances in researches on machine learning for big data
processing. First, we review the machine learning techniques and highlight some promising learning methods in recent studies,
such as representation learning, deep learning, distributed and parallel learning, transfer learning, active learning, and kernel-based
learning. Next, we focus on the analysis and discussions about the challenges and possible solutions of machine learning for big data.
Following that, we investigate the close connections of machine learning with signal processing techniques for big data processing.
Finally, we outline several open issues and research trends.
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10.1109/TITS.2014.2345663 Published: APR 2015

ABSTRACT: In this paper, a novel deep-learning-based traffic flow prediction method is proposed, which considers the spatial

and temporal correlations inherently. A stacked autoencoder model is used to learn generic traffic flow features, and it is trained

in a greedy layerwise fashion. To the best of our knowledge, this is the first time that a deep architecture model is applied using
autoencoders as building blocks to represent traffic flow features for prediction. Moreover, experiments demonstrate that the
proposed method for traffic flow prediction has superior performance.
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Author(s): Ilie-Zudor, E (llie-Zudor, Elisabeth); Ekart, A (Ekart, Aniko); Kemeny, Z (Kemeny, Zsolt); Buckingham, C
(Buckingham, Christopher); Welch, P (Welch, Philip); Monostori, L (Monostori, Laszlo)

Source: Source: SUPPLY CHAIN MANAGEMENT-AN INTERNATIONAL JOURNAL Volume: 20 Issue: 4 Pages: 369-388 DOI:
10.1108/SCM-10-2014-0323 Published: 2015

ABSTRACT: The paper establishes an overview of challenges and opportunities of current significance in the area of big data,
specifically in the context of transparency and processes in heterogeneous enterprise networks. Within this context, the paper
presents how existing components and purpose-driven research were combined for a solution implemented in a nationwide network
for less-than-truckload consignments. Findings - Aside from providing an extended overview of today’s big data situation, the findings
have shown that technical means and methods available today can comprise a feasible process transparency solution in a large
heterogeneous network where legacy practices, reporting lags and incomplete data exist, yet processes are sensitive to inadequate
policy changes. Practical implications - The means introduced in the paper were found to be of utility value in improving process
efficiency, transparency and planning in logistics networks. The particular system design choices in the presented solution allow

an incremental introduction or evolution of resource handling practices, incorporating existing fragmentary, unstructured or tacit
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knowledge of experienced personnel into the theoretically founded overall concept. Originality/value - The paper extends previous
high-level view on the potential of big data, and presents new applied research and development results in a logistics application.
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Author(s): Earley, S (Earley, Seth)

Source: IT PROFESSIONAL Volume: 16 Issue: 1 Pages: 13-15 Published: JAN-FEB 2014

ABSTRACT: There’s a lot of noise and nonsense about so-called big data, especially about its role in the new and exciting field of
“predictive analytics.” But many industries have been using data and analytics for decades. What's truly new in terms of predictive
analytics, and what does this mean for the IT industry?
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Source: I[EEE TRANSACTIONS ON SEMICONDUCTOR MANUFACTURING Volume: 29 Issue: 4 Pages: 283-291 DOI: 10.1109/
TSM.2016.2574130 Published: NOV 2016

ABSTRACT: As requirements on data volumes, rates, quality, merging, and analytics increase exponentially in the digital universe,
semiconductor manufacturers are faced with a need for new approaches to data management and use across the Fab. These

are often termed “big data” challenges. In our industry big data solutions will be key to scaling advanced process control (APC)
solutions to finer levels of control and diagnostics. However the main impact will be to better enable more effective predictive
technologies such as predictive maintenance (PdM), virtual metrology and yield prediction, all of which utilize data from traditional
APC capabilities that include fault detection and classification and run-to-run control. PAM represents one area where big data
solutions are generating significant benefits across a variety of process types. Moving to big data solutions involves addressing the
aforementioned requirements either with enhancements of existing systems or moving to more big data friendly platforms. Big
data friendly platforms applied to APC systems provide quantifiable cost-of-ownership and speed improvements, thereby better
enabling high quality prediction solutions. Initially, big data solutions will largely be delegated to off-line and on-time critical tasks;
over the longer term these big data solutions will increasingly be leveraged for time critical and real-time capabilities.
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Source: JOURNAL OF CLINICAL SLEEP MEDICINE Volume: 12 Issue: 2 Pages: 159-160 DOI: 10.5664/jcsm.5474 Published:
2016

ABSTRACT: In this issue of the Journal, Ustun and colleagues set us in such a deliberate direction by applying a new machine
learning method known as SLIM (Supersparse Linear Integer Models). They tested the hypothesis that a diagnostic screening
tool based on routinely available medical information would be superior to one based solely on patient-reported sleep-related
symptoms. Their rationale was that the application of such technology—in an automated manner—to data residing in electronic
medical records can assist with large-scale screening for obstructive sleep apnea (OSA).
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Source: INTERNATIONAL JOURNAL OF PRODUCTION ECONOMICS Volume: 154 Pages: 72-80 DOI: 10.1016/j.
ijpe.2014.04.018 Published: AUG 2014

ABSTRACT: Today’s supply chain professionals are inundated with data, motivating new ways of thinking about how data are
produced, organized, and analyzed. This has provided an impetus for organizations to adopt and perfect data analytic functions (e.g.
data science, Predictive analysis, and big data) in order to enhance supply chain processes and, ultimately, performance. However,
management decisions informed by the use of these data analytic methods are only as good as the data on which they are based.
In this paper, we introduce the data quality problem in the context of supply chain management (SCM) and propose methods for
monitoring and controlling data quality. In addition to advocating for the importance of addressing data quality in supply chain
research and practice, we also highlight interdisciplinary research topics based on complementary theory. (C) 2014 Elsevier B.V. All
rights reserved.
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Source: Medical Education Online Volume: 21 Article Number: 32516 DOI: 10.3402/meo.v21.32516 Published: 2016
ABSTRACT: Biomedical programs have a potential treasure trove of data they can mine to assist admissions committees in
identification of students who are likely to do well and help educational committees in the identification of students who are likely
to do poorly on standardized national exams and who may need remediation. In this article, we provide a step-by-step approach
that schools can utilize to generate data that are useful when predicting the future performance of current students in any given
program. We discuss the use of linear regression analysis as the means of generating that data and highlight some of the limitations.
Finally, we lament on how the combination of these institution-specific data sets are not being fully utilized at the national level
where these data could greatly assist programs at large.
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Author(s): Shen, WJ (Shen, Wenjing)

Source: INTERFACES Volume: 45 Issue: 3 Pages: 278-279 Published: MAY-JUN 2015

ABSTRACT: Retailers, banks, governments, social networking sites, credit reference agencies and télécoms companies, amongst
others, hold vast amounts of information about us. They know where we live, what we spend our money on, who our friends

and family are, our likes and dislikes, our lifestyles a nd our opinions. Every year the amount of electronic information about us
grows as we increasingly use internet services, social media and smart devices to move more and more of our lives into the online
environment.
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Source: COMPUTERS & INDUSTRIAL ENGINEERING Volume: 82 Pages: I-1l DOI: 10.1016/50360-8352(15)00092-3 Published:
APR 2015

ABSTRACT: The aim of this special issue of Computers and Industrial Engineering (CAIE) is to attract manuscripts which are firmly
grounded in supply chain theories, using big data and predictive analytics to take the current supply chain theory and practice

to the next level of excellence in terms of supporting suitable supply design and operations in the 21st century organizational
competitiveness. These deliverables will re-align the supply chain into a more coordinated and integrated network with
collaborative, efficient and secure service systems
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(Bawakid, Abdullah); del Jesus, MJ (del Jesus, Maria J.); Benitez, JM (Benitez, Jose M.); Herrera, F (Herrera, Francisco)

Source: WILEY INTERDISCIPLINARY REVIEWS-DATA MINING AND KNOWLEDGE DISCOVERY Volume: 4 Issue: 5 Pages: 380-409
DOI: 10.1002/widm.1134 Published: SEP-OCT 2014

ABSTRACT: In this article, we provide an overview on the topic of Big Data, and how the current problem can be addressed from
the perspective of Cloud Computing and its programming frameworks. In particular, we focus on those systems for large-scale
analytics based on the MapReduce scheme and Hadoop, its open-source implementation. We identify several libraries and software
projects that have been developed for aiding practitioners to address this new programming model. We also analyze the advantages
and disadvantages of MapReduce, in contrast to the classical solutions in this field. Finally, we present a number of programming
frameworks that have been proposed as an alternative to MapReduce, developed under the premise of solving the shortcomings

of this model in certain scenarios and platforms. WIREs Data Mining Knowl Discov 2014, 4:380-409. doi: 10.1002 /widm.1134 For
further resources related to this article, please visit the . Conflict of interest: The authors have declared no conflicts of interest for
this article.
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Source: FUSION ENGINEERING AND DESIGN Volume: 112 Pages: 961-963 DOI: 10.1016/j.fusengdes.2016.04.002
Published: NOV 15 2016

ABSTRACT: The quasi-steady state operation is one of the main purposes of EAST tokamak, and more than 400 s discharge pulse
has been achieved in the past campaigns. The acquired data amount increases continuously with the discharge length. At the same
time to meet the requirement of the upgrade and improvement of the diagnostic systems, more and more data acquisition channels
have come into service. Some new diagnostic systems require high sampling rate data acquisition more than 10MSPS. In the last
campaign 2014, the data streaming is about 2000MB/s and the total data amount is more than 100TB. How to store the huge data
continuously becomes a big problem. A new data storage system based on Lustre has been designed to solve the problem. All the
storage nodes and servers are connected to InfiniBand FDR 56Gbps network. The maximum parallel throughput of the total storage
system is about 10GB/s. It is easy to expand the storage system by adding I/0 nodes when more capacity and performance are
required in the future. The new data storage system will be applied in the next campaign of EAST. The system details are given in the
paper. (C) 2016 Elsevier B.V. All rights reserved.
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ABSTRACT: This paper proposes an efficient distributed frequent itemset mining algorithm (DFIMA) which can significantly reduce
the amount of candidate itemsets by applying a matrix-based pruning approach. The proposed algorithm has been implemented
using Spark to further improve the efficiency of iterative computation. Numeric experiment results using standard benchmark
datasets by comparing the proposed algorithm with the existing algorithm, parallel FP-growth, show that DFIMA has better
efficiency and scalability. In addition, a case study has been carried out to validate the feasibility of DFIMA.
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Source: I[EEE TRANSACTIONS ON KNOWLEDGE AND DATA ENGINEERING Volume: 28 Issue: 7 Pages: 1905-1918 DOI:
10.1109/TKDE.2016.2545664 Published: JUL 1 2016

ABSTRACT: We propose a parallel array operator, based on a specific form of matrix multiplication, that computes a comprehensive
data summarization matrix. By deriving equivalent equations based on the summarization matrix, statistical methods are adapted
to work in two phases: (1) Parallel summarization of the data set in one pass; (2) Iteration exploiting the summarization matrix
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in many intermediate computations. We prove our summarization matrix captures essential statistical properties of the data set
and it allows iterative algorithms to work faster in main memory, by decreasing the number of times the data set is scanned, and

by reducing the number of CPU operations. Specifically, we show our summarization matrix benefits statistical models, including
PCA, linear regression, and variable selection. From a systems perspective, we carefully study the efficient computation of the
summarization matrix on the SciDB parallel array DBMS and how to exploit it in the R language statistical system. To achieve best
performance, we introduce two specialized array operators for dense and sparse data sets, respectively. We present an experimental
evaluation comparing SciDB, R, a columnar DBMS (a fast SQL engine), and Spark (a popular Hadoop system). Our experiments

show R working together with SciDB eliminates main memory and performance limitations from R. More importantly, our R+SciDB
prototype is significantly faster and more scalable than Spark and the columnar DBMS.
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Published: APR 2016

ABSTRACT: Today, an enormous amount of data is being continuously generated in all walks of life by all kinds of devices and
systems every day. A significant portion of such data is being captured, stored, aggregated and analyzed in a systematic way without
losing its “4V” (i.e., volume, velocity, variety, and veracity) characteristics. We review major drivers of big data today as well the
recent trends and established platforms that offer valuable perspectives on the information stored in large and heterogeneous data
sets. Then, we present a classification of some of the most important challenges when handling big data. Based on this classification,
we recommend solutions that could address the identified challenges, and in addition we highlight cross-disciplinary research
directions that need further investigation in the future.
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ABSTRACT: This paper presents and discusses the technological and scientific focus of SOMABIT as a social media analysis platform
using big data technology. Sentiment analysis has been employed in order to discover knowledge from social media. The use of
MapReduce and the development of a distributed algorithm towards an integrated platform that can scale for any data volume
and provide social media-driven knowledge is the main novelty of the proposed concept in comparison to the state-of-the-art
technologies.
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Source: LIGHT-SCIENCE & APPLICATIONS Volume: 3 Article Number: e177 DOI: 10.1038/lsa.2014.58 Published: MAY 2014
ABSTRACT: The advance of nanophotonics has provided a variety of avenues for light-matter interaction at the nanometer

scale through the enriched mechanisms for physical and chemical reactions induced by nanometer-confined optical probes in
nanocomposite materials. These emerging nanophotonic devices and materials have enabled researchers to develop disruptive
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