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Pedagogical Features

[n this book we employ several proven pedagogical features:

Complete, compilable programs: From the beginning, students see full, com-
pilable, executable programs. These are captioned “Program x.y” to identify them
clearly as compilable programs and not fragments, which are embedded in the text
or numbered as figures. Each listing of a main program is immediately followed by
a sample execution, to give the student an idea of the expected results.

A particular advantage of Ada as a teaching language is that the strong standard
ensures that program behavior will be nearly independent of the particular compil-
er or computer being used. The programs in this book have been fully tested and
can be compiled and executed using any validated Ada 95 compiler.

Case Studies: A case study is a program that is developed from specifications, step
by step, from a statement of the problem to a complete working program. The soft-
ware development method is taught, reinforced, and applied. We focus much at-
tention on program testing and the development of test plans.

Of the 35 case studies, some—especially in the early chapters—are presented in
their entirety, while others are intentionally left incomplete so that their completion
can be assigned as class projects.

Syntax displays: A syntax display is a brief description, with words and examples,
of the syntax and interpretation of a newly introduced structure. These are set apart
typographically for ease of use, and they codify the language structures as they are
first presented.

Programming style displays: These are brief discussions, again set apart typo-
graphically, offering advice to the student about how to write good programs.
Many of these are of course universal and language-independent; many are also
Ada-specific.

End of section exercises: Following most sections there are two kinds of exercises,
self-check and programming.

End of chapter exercises: Each chapter review contains a set of quick-check exer-
cises with answers, review questions, and programming projects.

Error discussions and chapter review: Each chapter ends with a section that dis-
cusses common programming errors and a review section that includes a table of
Ada constructs introduced in that chapter.

Program Design Issues

Concepts of object-oriented programming (OOP) are introduced throughout the book
as appropriate. While it is true that type extension and dynamic polymorphism are gen-
erally seen as necessary to “full” OOP, it is essential for the student to understand that
these are not sufficient. Ada’s strong support for packages, generics, exceptions, private
types, and subprogram overloading—Ilike their equivalents in other languages —play





EPUB/image_0003_00.jpeg
IV Ada 95 Problem Solving and Program Design

General Organization of the Book

The order of presentation is designed to do justice both to modemn programming con-
cepts and to the power of Ada. Each chapter beyond Chapters 1 and 2 presents a bal-
anced mixture of a number of important language and computing issues. These are
organized 1n a number of categories; most chapter section headings give the main cate-
gory of the section as well as the specific topic, to orient teacher and student alike to the
flow of material in a given category from chapter to chapter. The categories are:

Problem Solving: Here is where language-independent concepts of program de-
sign, algorithm development, and so forth, are introduced.

Control Structures: Each of these sections introduces the program-level control
structures of Ada: decisions, loops, assignments, and so on.

* Data Structures: In each of these sections appears a discussion of data types and

their uses, in the usual order of scalar types followed by structured or composite
(record and array) types.

System Structures: Each of these sections introduces a concept that is useful in
what is often called “programming in the large.” These concepts help the student,
right from the start, to realize that real-world programs really consist of many
smaller pieces built up in systematic fashion. Included under System Structures are
such things as functions and procedures, packages, and exception handling and
propagation.

Tricks of the Trade: These are the universal techniques that all programmers must
learn in order to survive productively: debugging techniques, program tracing,
documentation techniques, and the like.
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Ada Issues

Ada 95 is a rich and powerful language. It is important to introduce the language to
beginners, step by step, without overwhelming them. Here is a list of a number of Ada
capabilities and how we have handled them:

Numeric Types: Subtypes are introduced early in the book, as a way of specifying
ranges of values that are sensible in the application. Where values shouldn’t be
negative, we always use a positive subtype, for example, and often use a subtype
with range constraints where it makes sense not to allow the full range of integer.

We have avoided the use of new and derived numeric types because the compati-
bility issues that arise from their use create more problems than they solve for be-
ginners. It is range checking that is important to them, not the esoterica of type
compatibility.

Furthermore, using new or derived numeric types for simple beginning-level nu-
merical problems gives completely counterintuitive results: Attempting to use
types for distance, rate, and time, for example, to compute the old

Distance := Rate * Time;

formula leads to type-compatibility grief that no novice should have to endure.

Packages and related issues: Using packages is introduced in Chapter 2 with the
spider system and in Chapter 3 with the use of the various sublibraries of
ada.Text_I0. In Chapter 4, students learn how to use some of the capabilities of
Ada.Calendar, which has a richness that is not often explored even by advanced
Ada texts. ada.Calendar is a recurring theme in this book, and is discussed in the
absract data type material of Chapter 11, since Time and the various Time and Du-
ration operations from Ada.Calendar serve as a particularly nice predefined ex-
ample of a private ADT. Also, students understand times and dates intuitively;
there is nothing esoteric about them. The year range of Ada.calendar (1901-2099)
provides an opportunity to discuss the Year 2000 problem.

Also in Chapter 4, use of a simple screen-control package is introduced. Students
will need to compile this before they use it, since it is provided with the book and
is not part of most compiler distributions. Thus they will learn how to compile a
package and understand specifications very early on, even if they don’t yet under-
stand the details of the package body, which are discussed at some length in Chap-
ter 8. screen is used in a number of examples in the book, especially for menu
handling, plotting, and the spider examples.

By Chapter 5, students are writing simple packages; by Chapter 6 they are learning
about overloaded function and procedure names. Private types and operator over-
loading appear in Chapter 11.

The usk clause: This is introduced in Chapter 8. Ada industry practice generally
avoids the use clause for a number of good reasons. We avoid it here, in general,
because qualifying all references to package resources helps the student to really
understand which resources are provided by which libraries.





