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Series Introduction Over the past 50 years, digital signal processing has evolved as a major engineering discipline. The fields of signal processing have grown from the origin of fast Fourier transform and digital filter design to statistical spectral analysis and array processing, image, audio, and multimedia processing, and shaped developments in highperformance VLSI signal processor design. Indeed, there are few fields that enjoy so many applications—signal processing is everywhere in our lives. When one uses a cellular phone, the voice is compressed, coded, and modulated using signal processing techniques. As a cruise missile winds along hillsides searching for the target, the signal processor is busy processing the images taken along the way. When we are watching a movie in HDTV, millions of audio and video data are being sent to our homes and received with unbelievable fidelity. When scientists compare DNA samples, fast pattern recognition techniques are being used. On and on, one can see the impact of signal processing in almost every engineering and scientific discipline. Because of the immense importance of signal processing and the fast-growing demands of business and industry, this series on signal processing serves to report up-to-date developments and advances in the field. The topics of interest include but are not limited to the following: · · · · · · ·



Signal theory and analysis Statistical signal processing Speech and audio processing Image and video processing Multimedia signal processing and technology Signal processing for communications Signal processing architectures and VLSI design
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Preface



Since their inception in the late 1970s, programmable digital signal processors (PDSPs) have gradually expanded into applications such as multimedia signal processing, communications, and industrial control. PDSPs have always played a dual role: on the one hand, they are programmable microprocessors; on the other hand, they are designed speciﬁcally for digital signal processing (DSP) applications. Hence they often contain special instructions and special architecture supports so as to execute computation-intensive DSP algorithms more efﬁciently. This book addresses various programming issues of PDSPs and features the contributions of some of the leading experts in the ﬁeld. In Chapter 1, Kittitornkun and Hu offer an overview of the various aspects of PDSPs. Chapter 2, by Managuli and Kim, gives a comprehensive discussion of programming methods for very-long-instruction-word (VLIW) PDSP architectures; in particular, they focus on mapping DSP algorithms to best match the underlying VLIW architectures. In Chapter 3, Lee and Fiskiran describe native signal processing (a technique to enhance the performance of multimedia signal processing by general-purpose microprocessors) and compare various formats for multimedia extension (MMX) instruction. Chapter 4, by Tessier and Burleson, presents a survey of academic research and commercial development in reconﬁgurable computing for DSP systems over the past 15 years. The next three chapters focus on issues in software development. In Chapter 5, Wu and Wolf examine the pros and cons of various options for implementing video signal processing applications. Chapter 6, by Yu and Hu, details a methodology for optimal compiler linear code generation. In Chapter 7, Chen et al. offer
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practical advice on proper design of multimedia algorithms using MMX instruction sets. Chapter 8, by Bhattacharyya, addresses the relationship between hardware synthesis and software design, focusing particularly on automated mapping of high-level speciﬁcations of DSP applications onto programmable DSPs. In Chapter 9, Catthoor et al. discuss critical, yet often overlooked, issues of storage system architecture and memory management. I would like to express my appreciation to the authors of each chapter for their dedication to this project and for their outstanding scholarly work. Thanks also go to chapter reviewers James C. Abel, Jack Jean, Konstantinos Konstantinides, Grant Martin, Miodrag Potkonjak, and Frederic Rousseau. Throughout this project, B. J. Clark, acquisitions editor, and Ray K. J. Liu, series editor, have provided strong encouragement and assistance. I thank them for their support and trust. I would also like to express my gratitude to Michael Deters, production editor, for his cooperation and patience. Yu Hen Hu
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