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C# Concisely has been a year in the making. We'd like to tell you, the reader, instructor or
student, why we embarked on this project, and what is in store for you in this book.

1 C# — where from and where to

C# is anew language designed by Anders Hejlsberg, Scott Wiltamuth and Peter Golde at
Microsoft to be the main development medium for the .NET Framework and all future
Microsoft products. C# has its origins in other languages, chiefly C++, Java, Modula-2
and Smalltalk. Hejlsberg’s credentials include being chief architect behind Turbo Pascal
and Borland's Delphi, and the depth of experience shows through in avery nicely designed
language. More so than the languages mentioned above, C# features deep object-orienta-
tion and a new concept — object-simplification — which makes it much easier to enter the
world of object oriented programming, and stay there.

At this stage, C# is manceuvering its place in the languages chosen for software devel-
opment and teaching. Since C# Concisely is chiefly a textbook, we can say that it is our
opinion that C# would be an excellent first teaching language. The main barrier against it
reaching that position isinertia: Javais firmly entrenched in most institutions, and a great
deal of effort and infrastructure supports its position.
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C# is also a good language for later courses. Because it supports more advanced pro-
gramming features such as delegates and operator overloading, and there is even a pro-
posal out for generics, it could be an excellent vehicle for courses such as Advanced
Programming, Data Structures, Net-centric Computing and Distributed Systems, among
others. It is also likely that postgraduate courses with an industrial bias, such as many
course-based MSc programs, will benefit from C# since it equips their students for the
workplace well.

Unlike Java, C# is only free to use in certain circumstances. |f an academic institution
belongs to the Microsoft Academic Alliance (available at minimal cost), then the software
isavailable for al staff and students. The C# language (but not all of itslibraries) has also
been ratified as a standard by the European body ECMA (December 2001), and as aresult,
other compilers for Windows and other platforms are now available, and these are also
free. Microsoft itself has produced three of these under the code name Rotor for the Win-
dows, FreeBSD (April 2002) and Macintosh OSX (November 2002) platforms.

A concern with Microsoft products in general is that they tend to be resource hungry,
and require computers beyond the means of many student |aboratories. The free compilers
are therefore an attractive option. However, a notable omission from the ECMA standard
was the W ndows. For mAPI which is used for programming graphical user interfaces.
We have worked with Microsoft since April 2002 to fill this gap, and theresult isViews, a
small-footprint XML-based GUI system. Versions of Views exist for both the standard
Windows system and the other platforms which host Rotor. Together, Views and freely
available C# compilers offer a viable, and technologically modern, alternative to a pur-
chased C# and Visual Studio combination from Microsoft, with the added advantage, of
course, of being platform independent.

C# definitely has a future in teaching and research, as well as in system development.
The objective of thisbook isto promote that future by spreading the use of the language as
widely as possible.

2 Outline of the book

It has become almost a cliche these days that a programming textbook describes itself as
having an “objects first” approach. When digging deeper into text books, and into papers
presented at computer science educational conferences, it became clear to us that the
meaning of the term “objects first” was pretty vague. Moreover, it was seldom indicated
what came second or third.

Under any definition, C# Concisely is an objects-first book, but we believe we have
crystallised the meaning of the term with a novel approach. In Chapter 2 we introduce
objects first by using them rather than defining types for them. We rely on two built-in
structured types, Dat eTi me (a struct) and Random (a class), and develop the concepts
related to instantiation, variables, methods and assignment in a much more natural way
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than would be possible if the types had to be defined first.

Then in Chapter 3, we look at how to define a type, going back and consolidating con-
cepts with which the reader is familiar, and adding more formality to terms like parame-
ters and properties. We have taken the decision to remain firmly in the value-world at this
stage, using structs as the means to create objects, and mentioning references only for
parameter passing. We believe that covering one concept at atime is good pedagogy, and
that the confusion often associated with value vs. reference types can be avoided by delay-
ing the detailed treatment of references until Chapter 7. The result of this decision is that
classes are also only covered in Chapter 7. More so than other current object-oriented lan-
guages, C# emphasises the concept of atype, and it is treated the same whether realised as
an int, astruct or a class. We adopt the same view, and therefore delaying classes till later
does not cause unnatural programming.

The question of “if objects are first, what is second?’ is answered in Chapter 4. control
structures, strings and arrays. These are all essential building blocks for writing meaning-
ful programs. Without them, the more powerful features of object-orientation — collections
and polymorphism — cannot be exercised properly.

Before we get there, though, we spend two useful chapters on laying a foundation for
meaningful programming. Chapter 5 describes the Views system which we have written
as an adjunct to any C# program for describing and handling graphical user interfaces.
With such a tool, programs that interact with the user can be developed rapidly and in a
platform independent manner.

Chapter 6 is almost unique in programming textbooks in that it tackles the issue of
errors and debugging. A range of common and novel debugging techniques from print
statements to assert calls is described, most of which require no additional software other
than a C# compiler. There is a separate section on using a debugger, and more information
on Microsoft’s Visual Studio capabilities in an appendix.

At this point, programmers will be able to handle any task that would have been possi-
ble in an older language, but in an object-oriented way. Chapters 7 and 8 complete the
coverage of objects by dealing with collections (which C# does particularly well) and
extensibility and polymorphism. In Chapter 8, we take care to talk about principles, and
then show how they can be realised in any of the three techniques provided — inheritance,
interfaces and abstract classes.

The intention for Chapters 9 and 10 is to cover network interaction, threads, delegates
and an example of web services. It is envisaged that these two chapters would be optional
inafirst course.

3 Approach

C# Concisely teaches by means of an even mixture of formality and examples. Each new
construct or built-in type (API) is described in a “form” which describes its syntax and
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semantics, and then small examples are followed by completely worked out programs.
There are over 50 such programs in the book, some of which progress from chapter to
chapter, showing how new features can produce more complete solutions to the original
problem.

GUIs are important, as is testing. Considerable reliance is placed on the random gener-
ator for producing test data where possible, so that programs can be properly exercised
and have meaningful amounts of output data.

No language presents a neat sequence of features, each of which can be covered in iso-
lation, and C# is no exception. We have adopted a spiral approach for several features
such as output, strings, loops and arrays, introducing them in a simple way early on, and
then completing their description later.

A good textbook should be as interactive as possible, and we have provided several
learning aids, both in the book itself and on the accompanying website (planned). These
include:

u extensive appendices listing key APIs and grouping features of the lan-
guage for easy reference

u ten-point multiple choice questions after every chapter

u plenty of exercises of different levels of difficulty after every chapter
u all the examples on-line at http://www.cs.up.ac.za/csharp

u the complete Views system, with Reference Manual and examples

u acCD containing al the above

u adiscussion board for guestions about C#, the book and Views.

u dlidesand answers for the instructor on a separate website.

4 Views

The Views system was developed by the authors as a project under the Rotor initiative
started by Microsoft in April 2002. It has been class tested with first and second year stu-
dents, who were enthusiastic about it as an aternative to programming with the Win-
dows.Forms API or Visual Studio. Viewsis currently (January 2003) at version 1.16 and
will continue to be enhanced and updated until the project ends in September. Further
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updates can be obtained from the website at ht t p: / / www. ¢s. up. ac. za/ rot or .
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