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Preface

Vi

he goals, overall structure, and approach of this fifth edition of

Concepts of Programming Languages remain the same as those of the
four earlier editions. The principal goal is to provide the reader with the
tools necessary for the critical evaluation of existing and future program-
ming languages. An additional goal is to prepare the reader for the study of
compiler design.

The fifth edition is an updated version of the fourth, with the addition
of a chapter on lexical and syntax analysis, as well as descriptions of some -
interesting features of JavaScript. The discussion of Java threads has been
revised to reflect the changes made in later versions of that language. In
many places, material on older languages such as ALGOL 68 and Modula-
2 has either been removed or replaced by similar material in contempo-
rary languages such as C++, Java, and Perl.

This book describes the fundamental concepts of programming lan-
guages by discussing the design issues of the various language constructs,
examining the design choices for these constructs in some of the most
common languages, and critically comparing design alternatives.

Any serious study of programming languages requires an examination
of some related topics, among which are formal methods of describing the
syntax and semantics of programming languages. Also, implementation
techniques for various language constructs must be considered: syntax and
semantics are the topics of Chapter 3, lexical and syntax analysis are dis-
cussed in Chapter 4, and implementation of subprogram linkage is the
topic of Chapter 10. Implementation of some other language constructs is
discussed in various other parts of the book.

The following paragraphs outline the contents of the fifth edition:

Chapter 1 begins with a rationale for studying programming languages.
It then discusses the criteria used for evaluating programming languages
and language constructs. The primary influences on language design, com-
mon design trade-offs, and the basic approaches to implementation are
also examined.

Chapter 2 outlines the evolution of most of the important languages
discussed in this book. Although no language is described completely, the
origins, purposes, and contributions of each are discussed. This historical
overview is valuable because it provides the background necessary to un-
derstanding the practical and theoretical basis for contemporary language
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design. It also motivates further study of language design and evaluation.
In addition, because none of the remainder of the book depends on
Chapter 2, it can be read on its own, independent of the other chapters.

Chapter 3 describes the primary formal method for describing the syn-
tax of programming language, BNF. This is followed by a description of at-
tribute grammars, which play a prominent role in compiler design. The
difficult task of semantic description is then explored, including brief in-
troductions to the three most common methods: operational, axiomatic,
and denotational semantics.

Chapter 4, which is new, introduces lexical and syntax analysis. This
chapter is targeted to those colleges that no longer require a compiler de-
sign course in their curricula. None of the rest of the book depends on the
material in Chapter 4.

Chapters 5 through 14 describe in detail the design issues for the pri-
mary constructs of the imperative languages. In each case, the design
choices for several example languages are presented and evaluated.
Specifically, Chapter 5 covers the many characteristics of variables,
Chapter 6 covers data types, and Chapter 7 explains expressions and as-
signment statements. Chapter 8 describes control statements, Chapters 9
and 10 look at subprograms and their implementation, and Chapter 11 ex-
amines data abstraction facilities. Chapter 12 is about language features
that support object-oriented programming (inheritance and dynamic
method binding), Chapter 13, about concurrent program units, and
Chapter 14 is about exception handling.

The last two chapters (15 and 16) describe two of the most important
alternative programming paradigms: functional programming and logic
programming. Chapter 15 presents an introduction to Scheme, including
descriptions of some of its primitive functions, special forms, and func-
tional forms, as well as some examples of simple functions written in
Scheme. Brief introductions to COMMON LISP, ML, and Haskell are given
to illustrate some different kinds of functional language. Chapter 16 intro-
duces logic programming and the logic programming language, Prolog.

To the Instructor

In the junior-level programming language course at the University of
Colorado at Colorado Springs, the book is used as follows: We typically
cover Chapters 1 and 3 in detail, and though students find it interesting
and beneficial reading, Chapter 2 receives little lecture time due to its
lack of hard technical content. Because no material in subsequent chap-
ters depends on Chapter 2, as noted earlier, it can be skipped entirely,
and because we require a course in compiler design, Chapter 4 is not
covered.



viii

Supplements

Preface

Chapters 5 through 9 and 11 should be relatively easy for students with
extensive programming experience in C+ +, Ada, or Java. Chapters 10, 12,
13, and 14 are more challenging and require more detailed lectures.

Chapters 15 and 16 are entirely new to most students at the junior
level. Ideally, language processors for Scheme and Prolog should be avail-
able for students required to learn the material in these chapters.
Sufficient material is included to allow students to dabble with some sim-
ple programs.

Undergraduate courses will probably not be able to cover all of the last
two chapters in detail. Graduate courses, however, by skipping over parts
of the early chapters on imperative languages, will be able to completely
discuss the nonimperative languages.

i

. Solutions to many of the problem sets are exclusively available to

professors teaching a course. To obtain these please call your local
AW sales representative.

. A set of lecture notes slides is also available. These slides are in

the form of Microsoft PowerPoint source files, one for each of the
first 15 chapters of the book. They were developed over the past
few years in teaching a course based on the book.

. PowerPoint slides of all the figures in the book are included in the

supplement package.

. Please check online information for this book at

www.aw.com/cssupport for more information on obtaining these
supplements.

Language Processor Availability

Processors for and information about some of the programming languages
discussed in this book can be found at the following Web sites:

Java http://java.sun.com

Haskell http://haskell.org

Scheme http://www.cs.rice.edu/CS/PLT/packages/drscheme/
Perl http://www.perl.com
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Konrad Zuse

Konrad Zuse designed a series
of electromechanical comput-
ers between 1936 and 1944
in Germany. In 1945, he
designed a complete algorith-
mic programming language,
Plankalkul, which was never
implemented, and its complete
description was not even pub-
lished until 1972.



