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Fully revised and updated version of the successful "Advanced Wireless Communications" Wireless communications continue to attract the
attention of both research community and industry. Since the first edition was published significant research and industry activities have
brought the fourth generation (4G) of wireless communications systems closer to implementation and standardization. "Advanced Wireless
Communications" continues to provide a comparative study of enabling technologies for 4G. This second edition has been revised and
updated and now includes additional information on the components of common air interface, including the area of space time coding ,
multicarrier modulation especially OFDM, MIMO, cognitive radio and cooperative transmission. Ideal for students and engineers in research
and development in the field of wireless communications, the second edition of Advanced Wireless Communications also gives an
understanding to current approaches for engineers in telecomm operators, government and regulatory institutions. New features include:
Brand new chapter covering linear precoding in MIMO channels based on convex optimization theory. Material based on game theory
modelling encompassing problems of adjacent cell interference, flexible spectra sharing and cooperation between the nodes in ad hoc
networks. Presents and discusses the latest schemes for interference suppression in ultra wide band (UWB) cognitive systems. Discusses
the cooperative transmission and more details on positioning.
In the latter half of the 20th century, forces have conspired to make the human community, at last, global. The easing of tensions between
major nations, the expansion of trade to worldwide markets, widespread travel and cultural exchange, pervasive high-speed communications
and automation, the explosion of knowledge, the streamlining of business, and the adoption of flexible methods have changed the face of
manufacturing itself, and of research and education in manufacturing. The acceptance of the continuous improvement process as a means
for organizations to respond quickly and effectively to swings in the global market has led to the demand for individuals educated in a broad
range of cultural, organizational, and technical fields and capable of absorbing and adapting required knowledge and training throughout their
careers. No longer will manufacturing research and education focus on an industrial sector or follow a national trend, but rather will aim at
enabling international teams of companies to cooperate in rapidly designing, prototyping, and manufacturing products. The successful
enterprise of the 21st century will be characterized by an organizational structure that efficiently responds to customer demands and
changing global circumstances, a corporate culture that empowers employees at all levels and encourages constant communication among
related groups, and a technological infrastructure that fully supports process improvement and integration. In changing itself to keep abreast
of the broader transformation in manufacturing, the enterprise must look first at its organization and culture, and thereafter at supporting
technologies.
Thema der vorliegenden Arbeit ist die Entwicklung und Realisierung einer neuen Methode zur Gitterdeformation im Hinblick auf die
Anwendung in r- und rh-adaptiven Verfahren. Das neu entwickelte Verfahren wird sowohl numerisch als auchtheoretisch analysiert. Die
vorliegende Arbeit ist in sechs Kapitel gegliedert.Das erste Kapitel stellt den gegenwartigen Stand der Mathematik auf den Gebieten
Fehlerkontrolle und Gittersteuerung dar. Besonderes Augenmerk liegt auf einer ubersicht gangiger Verfahren zur Gitterdeformation, also
Methoden zur Neuanordnung der Punkte eines gegebenen Gitters unter Beibehaltung seiner Topologie. Hinzu kommt die Darstellung des
Aspekts der hardware-orientierten Numerik. Hier geht es darum, durch ein geeignetes Design der numerischen Verfahren die
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Leistungsfahigkeit heutiger Computer voll auszuschopfen. Im zweiten Kapitel wird das Basisverfahren zur Gitterdeformation hergeleitet und
grundlegende Eigenschaften der Methode bewiesen. Das neue Verfahren wird mit dem Vorlauferverfahren von Liao verglichen, wobei die
weitaus grossere Flexibilitat der neuen Methode deutlich wird. Im letzten Teil dieses Kapitels wird die numerische Realisierung der
Deformationsmethode mithilfe von FE-Ansatzen thematisiert. Das dritte Kapitel beinhaltet den Kern der Dissertation: Die theoretische und
numerische Analyse des im zweiten Kapitel vorgestellten Basisverfahrens. Nach der Formulierung eines geeigneten Konvergenzbegriffes
wird die Konvergenz der numerischen Realisierung des Deformationsverfahrens bewiesen. Sowohl der Konvergenzbegriff als auch die
Konvergenzaussage sind neu und wurden bisher in der Literatur auch nicht in ahnlicher Weise formuliert. Ausfuhrliche numerische Tests
bestatigen die theoretischen Ergebnisse. Das in Kapitel 2 eingefuhrte Basisverfahren wird hinsichtlich Genauigkeit und Robustheit
weiterentwickelt. Durch geeignete Ausnutzung der Gitterhierarchie gelingt es mit der sog. Multilevel-Deformation ein Verfahren
bereitzustellen, welches von optimaler Komplexitat ist. Im letzten Teil des Kapitels wird diese Multilevel-Deformation auf das L-Gebiet
angewandt. Den Schwerpunkt im vierten Kapitel bildet die Anwendung der Gitterdeformation auf die Poisson-Gleichung auf dem L-Gebiet.
Der Gradientenfehler wird auf a priori deformierten Gittern betrachtet. Die mit der Gitterdeformation erzeugten Gitter ermoglichen eine fur
Q_1-Elemente optimale Konvergenzordnung. Nach einer numerischen Untersuchung des ZZ-Schatzers auf solchen Gittern wird ein voll radaptiver Algorithmus formuliert und getestet. Die Gitterdeformation wird nun vollautomatisch durch der geschatzten Fehlerverteilung
gesteuert. Die so gewonnenen Ergebnisse sind in ihrer Genauigkeit mit den a priori gewonnen Resultaten vergleichbar. Das funfte Kapitel
beinhaltet eine Erweiterung des zuvor eingefuhrten r-adaptiven Verfahrens um regulare Gitterverfeinerung und ihre Anwendung auf die
Laplace-Gleichung auf dem L-Gebiet. Es werden zwei rh-adaptive Algorithmen betrachtet. Der zweite Algorithmus verzichtet auf hangende
Knoten und erweist sich dem ersten als uberlegen; die Resultate entsprechen in ihrer Genauigkeit etwa den mit reiner r-Adaptivitat gewonnen
Werten, erfordern aber eine erheblich geringere Rechenzeit.Im letzten Abschnitt wird die zuvor entwickelte rh-adaptive Methode auf
Diffusionsprobleme mit anisotropem Diffusionstensor angewendet, die sich aus Problemen des Grundwasserflusses motivieren. Mithilfe des
rh-adaptiven Verfahrens konnen nicht nur der Gradientenfehler, sondern auch abgeleitete Grossen wie der Punktfehler signifikant verringert
werden. Hierbei wird die Verteilung des Punktfehlers mithilfe der DWR-Methode ermittelt. Das sechste und letzte Kapitel beinhaltet eine
Zusammenfassung der Arbeit und zeigtAnsatzpunkte fur eine Fortentwicklung auf.
Now available in a three-volume set, this updated and expanded edition of the bestselling The Digital Signal Processing Handbook continues
to provide the engineering community with authoritative coverage of the fundamental and specialized aspects of information-bearing signals
in digital form. Encompassing essential background material, technical details, standards, and software, the second edition reflects cuttingedge information on signal processing algorithms and protocols related to speech, audio, multimedia, and video processing technology
associated with standards ranging from WiMax to MP3 audio, low-power/high-performance DSPs, color image processing, and chips on
video. Drawing on the experience of leading engineers, researchers, and scholars, the three-volume set contains 29 new chapters that
address multimedia and Internet technologies, tomography, radar systems, architecture, standards, and future applications in speech,
acoustics, video, radar, and telecommunications. This volume, Video, Speech, and Audio Signal Processing and Associated Standards,
provides thorough coverage of the basic foundations of speech, audio, image, and video processing and associated applications to
broadcast, storage, search and retrieval, and communications.
This is Volume III of a three volume set constituting the refereed proceedings of the Third International Symposium on Neural Networks,
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ISNN 2006. 616 revised papers are organized in topical sections on neurobiological analysis, theoretical analysis, neurodynamic optimization,
learning algorithms, model design, kernel methods, data preprocessing, pattern classification, computer vision, image and signal processing,
system modeling, robotic systems, transportation systems, communication networks, information security, fault detection, financial analysis,
bioinformatics, biomedical and industrial applications, and more.
A self-contained introduction to adaptive inverse control Now featuring a revised preface that emphasizes the coverage of both control
systems and signal processing, this reissued edition of Adaptive Inverse Control takes a novel approach that is not available in any other
book. Written by two pioneers in the field, Adaptive Inverse Control presents methods of adaptive signal processing that are borrowed from
the field of digital signal processing to solve problems in dynamic systems control. This unique approach allows engineers in both fields to
share tools and techniques. Clearly and intuitively written, Adaptive Inverse Control illuminates theory with an emphasis on practical
applications and commonsense understanding. It covers: the adaptive inverse control concept; Weiner filters; adaptive LMS filters; adaptive
modeling; inverse plant modeling; adaptive inverse control; other configurations for adaptive inverse control; plant disturbance canceling;
system integration; Multiple-Input Multiple-Output (MIMO) adaptive inverse control systems; nonlinear adaptive inverse control systems; and
more. Complete with a glossary, an index, and chapter summaries that consolidate the information presented, Adaptive Inverse Control is
appropriate as a textbook for advanced undergraduate- and graduate-level courses on adaptive control and also serves as a valuable
resource for practitioners in the fields of control systems and signal processing.

This book is a collection of best selected papers presented at the International Conference on Inventive Computation and
Information Technologies (ICICIT 2020), organized during 24-25 September 2020. The book includes papers in the
research area of information sciences and communication engineering. The book presents novel and innovative research
results in theory, methodology and applications of communication engineering and information technologies.
This book constitutes the refereed proceedings of the First International Conference on Rough Sets and Knowledge
Technology, RSKT 2006, held in Chongqing, China in July 2006. The volume presents 43 revised full papers and 58
revised short papers, together with 15 commemorative and invited papers. Topics include rough computing, evolutionary
computing, fuzzy sets, granular computing, neural computing, machine learning and KDD, logics and reasoning,
multiagent systems and Web intelligence, and more.
This book brings together papers presented at the 2017 International Conference on Communications, Signal
Processing, and Systems (ICCSP 2017), which was held on July 14–17, 2017 in Harbin, China. Presenting the latest
developments and discussing the interactions and links between these multidisciplinary fields, the book spans topics
ranging from communications, signal processing and systems. It is aimed at undergraduate and graduate electrical
engineering, computer science and mathematics students, researchers and engineers from academia and industry as
well as government employees.
This volume includes chapters presenting applications of different metaheuristics in reliability engineering, including ant
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colony optimization, great deluge algorithm, cross-entropy method and particle swarm optimization. It also presents
chapters devoted to cellular automata and support vector machines, and applications of artificial neural networks, a
powerful adaptive technique that can be used for learning, prediction and optimization. Several chapters describe
aspects of imprecise reliability and applications of fuzzy and vague set theory.
This book constitutes the refereed proceedings of the 5th International Conference on Information and Communication
Security, ICICS 2003, held in Huhehaote, China, in October 2003. The 37 revised full papers presented were carefully
reviewed and selected from 176 submissions. The papers address a broad variety of topics in information and
communications security including finite field computations, digital signature schemes, mobile agents security, access
control, cryptographic attacks, public key cryptography, peer-to-peer security, watermarking, broadcast encryption,
information hiding, cryptographic protocols, oblivious transfer, fingerprinting schemes, security verification, TCP/IP
security, support vector machine, intrusion detection, and authenticated encryption schemes.
The new edition of Advanced Wireless Communications: 4G Cognitive and Cooperative Broadband Technology, 2nd
Edition, including the latest developments In the evolution of wireless communications, the dominant challenges are in
the areas of networking and their integration with the Future Internet. Even the classical concept of cellular networks is
changing and new technologies are evolving to replace it. To reflect these new trends,Advanced Wireless
Communications & INTERNET builds upon the previous volumes, enhancing the existing chapters, and including a
number of new topics. Systematically guiding readers from the fundamentals through to advanced areas, each chapter
begins with an introductory explanation of the basic problems and solutions followed with an analytical treatment in
greater detail. The most important aspects of new emerging technologies in wireless communications are
comprehensively covered including: next generation Internet; cloud computing and network virtualization; economics of
utility computing and wireless grids and clouds. This gives readers an essential understanding of the overall environment
in which future wireless networks will be operating. Furthermore, a number of methodologies for maintaining the network
connectivity, by using tools ranging from genetic algorithms to stochastic geometry and random graphs theory, and a
discussion on percolation and connectivity, are also offered. The book includes a chapter on network formation games,
covering the general models, knowledge based network formation games, and coalition games in wireless ad hoc
networks. Illustrates points throughout using real-life case studies drawn from the author's extensive international
experience in the field of telecommunications Fully updated to include the latest developments, key topics covered
include: Advanced routing and network coding; Network stability control; Relay-assisted Wireless Networks;
Multicommodity flow optimization problems, flow optimization in heterogeneous networks, and dynamic resource
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allocation in computing clouds Methodically guides readers through each topic from basic to advanced areas Focuses on
system elements that provide adaptability and re-configurability, and discusses how these features can improve wireless
communications system performance
Understanding the Bouguer Anomaly: A Gravimetry Puzzle addresses the geophysical and geodetic applications of gravity field
interpretation, taking into account the evaluation of the Bouguer anomaly. Containing several contributions that deal with persistent
questions in gravity data processing and providing verified workflows, the book covers historical and practical aspects of the
Bouguer anomaly. Geophysicists and exploration geologists will gain advanced knowledge in gravimetry, physical geodesy and an
understanding of the evaluation and impact of the Bouguer anomaly in gravity field measurement. Covers multiple aspects of the
Bouguer anomaly, including definition, historical developments and evaluation Provides verified workflows for gravity data
processing, which can be applied across research and industry Organized with a logical flow that begins with a definition, then
continues to describe state-of-the-art and advanced approaches to terrain corrections evaluations Includes an example of national
gravity database organization and re-processing
This volume constitutes the proceedings of the Eighth European Conference on Machine Learning ECML-95, held in Heraclion,
Crete in April 1995. Besides four invited papers the volume presents revised versions of 14 long papers and 26 short papers
selected from a total of 104 submissions. The papers address all current aspects in the area of machine learning; also logic
programming, planning, reasoning, and algorithmic issues are touched upon.
Present Your Research to the World! The World Congress 2009 on Medical Physics and Biomedical Engineering – the triennial
scientific meeting of the IUPESM - is the world’s leading forum for presenting the results of current scientific work in health-related
physics and technologies to an international audience. With more than 2,800 presentations it will be the biggest conference in the
fields of Medical Physics and Biomedical Engineering in 2009! Medical physics, biomedical engineering and bioengineering have
been driving forces of innovation and progress in medicine and healthcare over the past two decades. As new key technologies
arise with significant potential to open new options in diagnostics and therapeutics, it is a multidisciplinary task to evaluate their
benefit for medicine and healthcare with respect to the quality of performance and therapeutic output. Covering key aspects such
as information and communication technologies, micro- and nanosystems, optics and biotechnology, the congress will serve as an
inter- and multidisciplinary platform that brings together people from basic research, R&D, industry and medical application to
discuss these issues. As a major event for science, medicine and technology the congress provides a comprehensive overview
and in–depth, first-hand information on new developments, advanced technologies and current and future applications. With this
Final Program we would like to give you an overview of the dimension of the congress and invite you to join us in Munich! Olaf
Dössel Congress President Wolfgang C.
This book illustrates the benefits of sensor fusion by considering the characteristics of infrared, microwave, and millimeter-wave
sensors, including the influence of the atmosphere on their performance. Applications that benefit from this technology include:
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vehicular traffic management, remote sensing, target classification and tracking- weather forecasting- military and homeland
defense. Covering data fusion algorithms in detail, Klein includes a summary of the information required to implement each of the
algorithms discussed, and outlines system application scenarios that may limit sensor size but that require high resolution data.
Micromechanical manufacturing based on microequipment creates new possibi- ties in goods production. If microequipment sizes
are comparable to the sizes of the microdevices to be produced, it is possible to decrease the cost of production drastically. The
main components of the production cost - material, energy, space consumption, equipment, and maintenance - decrease with the
scaling down of equipment sizes. To obtain really inexpensive production, labor costs must be reduced to almost zero. For this
purpose, fully automated microfactories will be developed. To create fully automated microfactories, we propose using arti?cial
neural networks having different structures. The simplest perceptron-like neural network can be used at the lowest levels of
microfactory control systems. Adaptive Critic Design, based on neural network models of the microfactory objects, can be used for
manufacturing process optimization, while associative-projective neural n- works and networks like ART could be used for the
highest levels of control systems. We have examined the performance of different neural networks in traditional image recognition
tasks and in problems that appear in micromechanical manufacturing. We and our colleagues also have developed an approach to
mic- equipment creation in the form of sequential generations. Each subsequent gene- tion must be of a smaller size than the
previous ones and must be made by previous generations. Prototypes of ?rst-generation microequipment have been developed
and assessed.
This book develops the concepts underlying the design of adaptive arrays from first principles and is directed at research workers
and designers whose mathematical background requires refurbishment in the special techniques which have accumulated around
the field, often to the obscuration of the simple basic ideas.
Following an exchange of correspondence, I met Ross in Adelaide in June 1988. I was approached by the University of Adelaide
about being an external examiner for this dissertation and willingly agreed. Upon receiving a copy of this work, what struck me
most was the scholarship with which Ross approaches and advances this relatively new field of adaptive data compression. This
scholarship, coupled with the ability to express himself clearly using figures, tables, and incisive prose, demanded that Ross's
dissertation be given a wider audience. And so this thesis was brought to the attention of Kluwer. The modern data compression
paradigm furthered by this work is based upon the separation of adaptive context modelling, adaptive statistics, and arithmetic
coding. This work offers the most complete bibliography on this subject I am aware of. It provides an excellent and lucid review of
the field, and should be equally as beneficial to newcomers as to those of us already in the field.
– Martin Walker:NewParadigmsforComputationalScience – Yong Shi:MultipleCriteriaMathematicalProgrammingandDataMining –
Hank Childs: Why Petascale Visualization and Analysis Will Change the Rules – Fabrizio
Gagliardi:HPCOpportunitiesandChallengesine-Science – Pawel Gepner:Intel'sTechnologyVisionandProductsforHPC – Jarek
Nieplocha:IntegratedDataandTaskManagementforScienti?c- plications – Neil F.
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Johnson:WhatDoFinancialMarkets,WorldofWarcraft,andthe War in Iraq, all Have in Common? Computational Insights into Human
CrowdDynamics We would like to thank all keynote speakers for their interesting and inspiring talks and for submitting the
abstracts and papers for these proceedings. Fig. 1. Number of papers in the general track by topic The main track of ICSS 2008
was divided into approximately 20 parallel sessions (see Fig. 1) addressing the following topics: 1. e-Science Applications and
Systems 2. Scheduling and Load Balancing 3. Software Services and Tools Preface VII 4. New Hardware and Its Applications 5.
Computer Networks 6. Simulation of Complex Systems 7. Image Processing and Visualization 8. Optimization Techniques 9.
Numerical Linear Algebra 10. Numerical Algorithms # papers 25 23 19 20 17 14 14 15 10 10 10 10 9 10 8 8 8 7 5 0 Fig. 2. Number
of papers in workshops The conference included the following workshops (Fig. 2): 1. 7th Workshop on Computer Graphics and
Geometric Modeling 2. 5th Workshop on Simulation of Multiphysics Multiscale Systems 3. 3rd Workshop on Computational
Chemistry and Its Applications 4. Workshop on Computational Finance and Business Intelligence 5. Workshop on Physical,
Biological and Social Networks 6. Workshop on GeoComputation 7. 2nd Workshop on Teaching Computational Science 8.
Adaptive filtering is useful in any application where the signals or the modeled system vary over time. The configuration of the
system and, in particular, the position where the adaptive processor is placed generate different areas or application fields such as
prediction, system identification and modeling, equalization, cancellation of interference, etc., which are very important in many
disciplines such as control systems, communications, signal processing, acoustics, voice, sound and image, etc. The book
consists of noise and echo cancellation, medical applications, communications systems and others hardly joined by their
heterogeneity. Each application is a case study with rigor that shows weakness/strength of the method used, assesses its
suitability and suggests new forms and areas of use. The problems are becoming increasingly complex and applications must be
adapted to solve them. The adaptive filters have proven to be useful in these environments of multiple input/output, variant-time
behaviors, and long and complex transfer functions effectively, but fundamentally they still have to evolve. This book is a
demonstration of this and a small illustration of everything that is to come.
Optics and photonics offer new and vibrant approaches to meeting the challenges of the 21st century concerning energy
conservation, education, agriculture, personal health and the environment. One of the most effective ways to address these global
problems is to provide updated and reliable content on light-based technologies. Optical thin films and meta-materials, lasers,
optical communications, light-emitting diodes, solar cells, liquid crystal technology, nanophotonics and biophotonics all play vital
roles in enriching our lives. We hope to raise readers’ awareness of how optical technologies are now promoting sustainable
development and providing reliable solutions to basic human needs. Furthermore, in order to broaden new research fields, we
hope to inspire them to pursue further cutting-edge breakthroughs on the basis of the accomplishments that have already been
made.
This book proposes neural networks algorithms and advanced machine learning techniques for processing nonlinear dynamic
signals such as audio, speech, financial signals, feedback loops, waveform generation, filtering, equalization, signals from arrays
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of sensors, and perturbations in the automatic control of industrial production processes. It also discusses the drastic changes in
financial, economic, and work processes that are currently being experienced by the computational and engineering sciences
community. Addresses key aspects, such as the integration of neural algorithms and procedures for the recognition, the analysis
and detection of dynamic complex structures and the implementation of systems for discovering patterns in data, the book
highlights the commonalities between computational intelligence (CI) and information and communications technologies (ICT) to
promote transversal skills and sophisticated processing techniques. This book is a valuable resource for a. The academic research
community b. The ICT market c. PhD students and early stage researchers d. Companies, research institutes e. Representatives
from industry and standardization bodies
The goal of neurobionics is to elaborate methods for the repairment and substitution of impaired functions of the human nervous
system. This publication contains contributions from internationally recognized scientists exploring the structure of this novel
interdisciplinary research field. The structure consists of theoretical sciences (philosophy, mathematics, neuroinformatics,
computational neuroscience), basic biological sciences (molecular biology, cell biology, biological network neuroscience,
neurophysiology), technical engineering (microelectronics, micromechanics, robotics, microsystems), and clinical neurosciences
(neurodiagnostics, neurology, neurosurgery, neurorehabilitation). It is hoped the book indicates that a new kind of partnership
across these various disciplines is mandatory if emerging problems in the field are to be solved. It also aims to set the coordinates
for an international and interdisciplinary research field dealing with a subject intrinsic to man's mind and its biological carrier which
may be partially replaced by artificial means in the future.

This paper discusses effects of using forward error correction (FEC) in the Low-Cost Packet Radio (LPR) on the
Survivable, Adaptive Networks (SURAN) protocol operating in the LPR. As we look at the FEC effects, we note that other
than the obvious benefit of being able to reclaim otherwise mangled packets there are some implications to the
throughput and delay of the network at the link level. Certainly, the fact that otherwise demolished packets are now
valuable will increase throughput and decrease delay. The fact that encoded packets require more time to transmit
decreases throughput and increases delay. And certainly the processes of encoding and decoding take time. For the
purposes of this paper, we will assume that the decision to use FEC has already been made manually or according to
some algorithm and deal with the impacts on the SURAP algorithms and suggest possible approaches to handling them.
This book addresses reliability and energy efficiency of on-chip networks using cooperative error control. It describes an
efficient way to construct an adaptive error control codec capable of tracking noise conditions and adjusting the error
correction strength at runtime. Methods are also presented to tackle joint transient and permanent error correction,
exploiting the redundant resources already available on-chip. A parallel and flexible network simulator is also introduced,
which facilitates examining the impact of various error control methods on network-on-chip performance.
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This book describes the technologies involved in all aspects of a large networking system and how the various devices
can interact and communicate with each other. Using a bottom up approach the authors demonstrate how it is feasible,
for instance, for a cellular device user to communicate, via the all-purpose TCP/IP protocols, with a wireless notebook
computer user, traversing all the way through a base station in a cellular wireless network (e.g., GSM, CDMA), a public
switched network (PSTN), the Internet, an intranet, a local area network (LAN), and a wireless LAN access point. The
information bits, in travelling through this long path, are processed by numerous disparate communication technologies.
The authors also describe the technologies involved in infrastructure less wireless networks.
Memory Mass Storage describes the fundamental storage technologies, like Semiconductor, Magnetic, Optical and
Uncommon, detailing the main technical characteristics of the storage devices. It deals not only with semiconductor and
hard disk memory, but also with different ways to manufacture and assembly them, and with their application to meet
market requirements. It also provides an introduction to the epistemological issues arising in defining the process of
remembering, as well as an overview on human memory, and an interesting excursus about biological memories and
their organization, to better understand how the best memory we have, our brain, is able to imagine and design memory.
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