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0000 OO0 SUMMARY Thischapter presents the evolutionary changes that have occurred in
parallel,distributed,and cloudcomputing over the past 30 years,driven by applications with variable workloads and
large datasets.We study both high-performance and high-throughput computing systems in parallel
computersappearing as computer clusters,service-oriented architecture,computational grids,peer-to-peer
networks,Internet clouds,and the Internet of Things.These systems are distinguished by their hardware
architectures,OS platforms,processing algorithms,communication protocols,and servicemodels applied.We also
introduce essential issues on the scalability,performance,availability,security,and energy efficiency in distributed
systems. 1.1 SCALABLE COMPUTING OVER THE INTERNET Over the past 60 years,computing technology
has undergone a series of platform and environmentchanges.In this section,we assess evolutionary changes in
machine architecture,operating systemplatform,network connectivity,and application workload.Instead of using a
centralized computerto solve computational problems,a parallel and distributed computing system uses
multiplecomputers to solve large-scale problems over the Internet. Thus,distributed computing
becomesdata-intensive and network-centric. This section identifies the applications of modern computersystems
that practice parallel and distributed computing. These large-scale Internet applicationshave significantly enhanced
the quality of life and information services in society today. 1.1.1 The Age of Internet Computing Billions of people
use the Internet every day.As a result,supercomputer sites and large data centersmust provide high-performance
computing services to huge numbers of Internet users concurrently.Because of this high demand,the Linpack
Benchmark for high-performance computing(HPC)applications is no longer optimal for measuring system
performance.The emergence of computingclouds instead demands high-throughput computing(HTC) systems
built with parallel and distributed computing technologies [5,6,19,25].We have to upgrade data centers using fast
servers,storagesystems,and high-bandwidth networks.The purpose is to advance network-based computing
andweb services with the emerging new technologies. 1.1.1.1 The Platform Evolution Computer technology has
gone through five generations of development,with each generation lastingfrom 10 to 20 years.Successive
generations are overlapped in about 10 years.For instance,from1950 to 1970,a handful of mainframes,including the
IBM 360 and CDC 6400,were built to satisfythe demands of large businesses and government organizations.From
1960 to 1980,lower-cost mini-computers such as the DEC PDP 11 and VAX Series became popular among small
businesses and oncollege campuses.
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