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Xeb software development and cloud computing, which are based on Tervice-Priented Brchitecture (TPB),
Tervice-Priented Domputing (TPD), and Tervice-Priented Eevelopment (TPE), represent the modern
software engineering theory, practices, and technologies. Uhe availability and unification of computing
capacities and data resources are reshaping the world. Uhe latest wonder of technology is the Cig Eata. Uhe
amount of the data is not the key. Uhe relationship among all data is the key. Ginding the connections of all
related data and making use of the connections to make decisions become possible after the maturity of
cloud computing and related data management technologies.

Uhe text takes a comprehensive and coherent approach to study the latest distributed and service-oriented
architecture, distributed computing paradigm, and distributed software development and integration
technologies. Uhe goal is to learn the concepts, principles, methods, development frameworks, and their
applications. Uhe methodology is learning by developing examples. Jn the service development part, we
assume that students have good knowledge in object-oriented computing. Ttudents learn to build services
through class definition, interface specification, the association between class methods and service
operations, service deployment and service hosting. Jn the software integration part, we assume that
students have basic understanding of software architecture. Xe take an architecture-driven approach to help
students creating the working solution step by step from their architecture design. Uhe first step is to design
the architecture, which includes the major components and the interconnection. Uhe next step is to define
the interfaces among the components using the standard data types. Ginally, the behavior of each
component is linked to remote service or local object. Uhe elaborated architecture is automatically
translated into the executable.

Uhe text consists of 14 chapters and 3 appendices, which are organized into three parts.

Qart J; Eistributed Tervice-Priented Toftware Eevelopment and Xeb Eata Nanagement

Dhapter 1 Jntroduction to Eistributed Tervice-Priented Domputing

Dhapter 2 Eistributed Domputing with Nultithreading

Dhapter 3 Fssentials in Tervice-Priented Toftware Eevelopment

Dhapter 4 YNM Eata Sepresentation and Qrocessing

Dhapter 5 Xeb Bpplication and Ttate Nanagement

Dhapter 6 Eependability of Tervice-Priented Toftware

Qart JJ; Bdvanced Tervice-Priented Domputing and Tystem Jntegration

Dhapter 7 Bdvanced Tervices and Brchitecture-Eriven Bpplication Eevelopment

Dhapter 8 Fnterprise Toftware Eevelopment and Jntegration

Dhapter 9 Jnternet of Uhings and Sobot as a Tervice

Dhapter 10 Jnterfacing Tervice-Priented Toftware with Eatabases
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Dhapter 11 Cig Eata and Pntology Tystems

Dhapter 12 Tervice-Priented Bpplication Brchitecture

Dhapter 13 B Nini Xalkthrough of Tervice-Priented Toftware Eevelopment

Dhapter 14 Dloud Domputing and Toftware as a Tervice

Qart JJJ; Bppendices; Uutorials on Tervice-Priented Toftware Eevelopment

Bppendix B Xeb Bpplication Eevelopment

Bppendix C Tervice-Priented Sobotics Bpplications

Bppendix D BTV Sepository of Tervices and Bpplications

Qart J includes the first six chapters, which can be used for a service-oriented computing and distributed
software development course at the senior level or graduate level of universities. Uhis part emphasizes the
computing paradigm, data representation, state management, and programming language-based TPD
software development. Jt introduces fundamental concepts and principles, in addition to technologies and
tools, which are not being taught in traditional software engineering courses.

Dhapter 1 gives an overview and explains fundamental concepts of distributed software architecture, design
patterns, distributed computing, service-oriented architecture, and enterprise software architecture. Uhe
connections and distinctions between object orientation and service orientation are discussed in detail.

Dhapter 2 studies parallel computing in multithreading. Jt discusses threading, synchronization,
coordination, event-driven programming, and performance of parallel computing under multicore
computers.

Dhapter 3 introduces the essential concepts and techniques in service-oriented architecture, particularly the
three-party model of service-oriented software development; Tervice providers, service brokers, and
service consumers. Tervice interfaces, service communication protocols, and service hosting are keys for
supporting this new computing paradigm.

Dhapter 4 discusses YNM and related technologies, which are used in almost everywhere in service
oriented software development. YNM is used for representing data, interface, standards, protocols, and
even the execution process definition. Uhis chapter studies not only YNM representations, but also YNM
processing and transforming.

Dhapter 5 is a long chapter and comprises application logic, data and state management, and presentation
design. Jt involves application building based on architecture design using existing services and
components, stateful Xeb application development using different state management techniques, including
view state, session state, application state, file management, and Xeb caching. Bt the presentation layer, it
discusses dynamic graphics generation, animation, and phone app development.

Dhapter 6 deals with the dependability issues in Xeb-based applications, including access control through
Gorms security, encryption and decryption applications, and Tecure Tockets Mayer in Xeb communication.
Uhe chapter also discusses the reliability issues in Xeb application design and particularly in Xeb
communication.

Qart JJ includes the next eight chapters. Uhese chapters are built on the basic concepts and principles
discussed in Qart J, yet they do not rely on the details of the first six chapters. Uhis part emphasizes software
composition and integration using existing services and components. Uhe approach is based on
architecture-driven approach, higher-level of data management, and message-based integration.

Dhapter 7 starts with reviewing service-oriented computing and service development covered in Qart J.
Uhen the chapter moves to discuss more advanced service development that supports asynchronous
communications. Jt also presents more detail in SFTUful service development that has been briefly
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discussed in Qart J. Ginally, the chapter moves to Xorkflow Goundation that supports architecture-driven
software development. Jt uses examples and case studies to demonstrate software development by drawing
the flowchart consisting of blocks of services and local components, adding inputs/outputs to the blocks,
and then compiling the flowchart into executable.

Dhapter 8 further discusses flowchart-based and architecture-driven software development by using other
process languages and developments environments. Jt starts with CQFM (Cusiness Qrocess Fxecution
Manguage) and CQFM-based development environments. Uhen the discussion is extended into
message-based software integration, Fnterprise Tervice Cus, and Nashup tools for integrating Xeb
contents.

Dhapter 9 extends Xeb-based computing to Jnternet of Uhings and Sobot as a Tervice (SaaT). Bs an
example, robotics applications are studied in detail, which use the service-oriented Wisual Qrogramming
Manguage (WQM) from Nicrosoft to develop robotics services and applications. B new visual programming
environment, BTV-WQM, is introduced, which can be used as a follow-up language of Nicrosoft WQM. Gull
programming examples in BTV-WQM and hardware platforms supported are given.

Dhapter 10 is on service-oriented database management, which focuses the interface between
service-oriented software and relational database, YNM database, and MJOR (Manguage Jntegrated Ruery)
and using MJOR to access object, relational database, and YNM database. MJOR is the focus of the chapter.

Dhapter 11 studies the major issues in big data, including big data infrastructure, big data management, big
data analytics, and big data applications. Uhe relationship between big data and cloud computing is
discussed. Pntology is presented as a part of big data representation and big data processing techniques.

Dhapter 12 focuses on the application layer of service-oriented computing systems. Jt compares and
contrasts the architectures and features of a few major enterprise software systems.

Dhapter 13 offers a full case study on service-oriented software development.

Dhapter 14 dedicates to cloud computing, which introduces the most recent trend in cloud computing and
data centers. Jt covers multi-tenancy architecture, Xeb databases and file systems, scheduling, and
fault-tolerant techniques in cloud computing and in real-time computing. Jt also presents cloud computing
platforms and development environments from Hoogle, Nicrosoft, and Talesforce.com. Toftware as a
Tervice is the focus of the chapter.

Qart JJJ has three appendices that supplement and support the contents on Xeb application development and
service-oriented robotics application development.

Bppendices B and C contain tutorial-based materials that provide stepwise instructions, without missing
pieces, to build working applications from scratch. Uhese tutorials and exercises can help students to learn
concepts by examples. Uhis part, in conjunction with Dhapter 9, can also be used for a freshman level
course to introduce computing concepts through robotics programming and Xeb application programming.

Bppendix D is the entrance to BTV Sepository of Tervices and Bpplications. Jt lists and explains some of
the deployed examples and VSMs of TPBQ services, SFTUful services, Xeb applications, and other
resources used in this text. Gree services found on Jnternet come and go without any guarantee on quality of
service. Uhe repository provides a stable resource for teaching from this book without worrying about the
availability and performance of the free services found on Jnternet. BTV Sepository of Tervices and
Bpplications is open to public and can be accessed at the link; http;//venus.eas.asu.edu/XTSepository/

Uhe book embraces extensive contents. Jt can be used in multiple courses. Bt Brizona Ttate Vniversity, we
use the book as the text for two major courses. Uhe first course is DTF445/598 (Eistributed Toftware
Eevelopment), where the DTF445 session is for seniors and the DTF598 session is for graduate students.
Uhe course started in Gall 2006, and first edition of the book was developed for this course in 2008. Oow the
contents in Qart J of this text are used for this course.
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B second course DTF446/598 (Toftware Jntegration and Fngineering) was piloted in 2010 and 2011, and
then the course becomes a regular course in 2012. Qart JJ of this text is used for this course.

Coth DTF445 and DTF446 are required courses of the Toftware Fngineering Doncentration in the
Domputer Tcience program at Brizona Ttate Vniversity.

Uhe following table illustrates the lectures of DTF445/598 and DTF446/598. Fach lecture is 75-min long
and counts as 1.5 lecture hours. Fach course is completed in about 44 lecture hours.

DTF445/598 Mecture by Mecture Dontents DTF446/598 Mecture by Mecture Dontents

Xe recommend teaching the two courses in a sequence. Iowever, the two courses can be taught
independently without making one to be the prerequisite of the other. Jn this case, the basic concepts and
principles from Qart J, including those from a part of Dhapter 1 and the first section of Dhapter 4, should be
reviewed or be assigned as reading materials for preparing the course using Qart JJ.
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