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Programming and Mobile
Development Platform®

In this chapter, we will present the coding knowledge and the popular mobile develop-
ment platform. C# and the . NET framework will be present first, then the comparability
among C# and Visual Basic . NET, Java, C++ will be proposed. Java overview, including
its history, its class libraries, its typical environment, will be present then. Android is a new
open source software toolkit for mobile phones that was created by Google and the
Open Handset Alliance. In a few years, it’s expected to be found in millions of cell
phones and other mobile devices, making Android a major platform for application

developers.

Section 1 C# and the .NET Framework

The goal of C# is to provide a simple, safe, modern, object-oriented, Internet-centric,
high performance language for . NET development. C# is a new language, but it draws on
the lessons learned over the past three decades. In much the way that you can see in young
children the features and personalities of their parents and grandparents, you can easily see in
C# the influence of Java, C++ , Visual Basic, and other languages.

The focus of this section is the C# language and its use as a tool for programming on the
. NET platform. You learn C# specifically to create . NET applications. This section does not
consider C# in a vacuum but places the language firmly in the context of Microsoft’s . NET
platform and in the development of desktop and Internet applications.

1. Overview of . NET

When Microsoft announced C# in July 2000, its unveiling® was part of a much larger

O ATHEILHNEFRLEASH WK Liberty, 2001 ] [ Deltel, 2009 ] [ Burnette, 2009 ] 5 (¥ 4 25, 4 FB 43 Ml i
O unveiling: n. BIFHY, B5F
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event: the announcement® of the . NET platform. The . NET platform is, in es-

sence, a new development framework that provides a fresh application pro-

gramming interface (API) to the services and APIs of classic Windows operat-

ing systems, especially Windows 2000, while bringing together a number of dis-

parate technologies that emerged from Microsoft during the late 1990°s’. Among

the latter are COM + component services, the ASP web development framework, a commit-
ment to XML and object-oriented design, support for new web services protocols such as
SOAP, WSDL, and UDDI, and a focus on the Internet, all integrated within the DNA®
architecture.

Microsoft says it is devoting 80% of its research and development budget to . NET and
its associated technologies. The results of this commitment to date are impressive®. For
one thing, the scope of . NET is huge. The platform consists of four separate product
groups

(1) A set of languages, including C# and Visual Basic . NET; a set of development
tools, including Visual Studio . NET; a comprehensive class library for building web services
and web and Windows applications; as well as the Common Language Runtime (CLR) to
execute objects built within this framework.

(2) A set of . NET Enterprise Servers, formerly known as SQL Server 2000, Exchange
2000, BizTalk 2000, and so on, that provide specialized functionality for relational data stor-
age, email, B2B commerce, etc.

(3) An offering of commercial web services, recently announced as Project Hailstorm
for a fee, developers can use these services in building applications that require knowledge of
user identity, etc.

(4) New . NET-enabled non-PC devices, from cell phones to game boxes.
2. The . NET Framework

Microsoft . NET supports not only language independence, but also language integra-
tion. This means that you can inherit from classes, catch exceptions, and take advantage of
polymorphism® across different languages. The . NET Framework makes this possible with
a specification® called the Common Type System (CTS) that all . NET components must
obey. For example, everything in . NET is an object of a specific class that derives from the
root class called System. Object. The CTS supports the general concept of classes, inter-
faces, delegates ( which support callbacks) , reference types, and value types.

announcement: n. H 4

DNA: AR R E B R, J2 Distributed N Architexture (I4ES , 4K, net L4 AT &
impressive: adj. ENRIEZIH)

polymorphism: n. Z&MH

specification; n. #JE, BLBHH
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Additionally, . NET includes a Common Language Specification (GLS$), which pro-
vides a series of basic rules that are required for language integration. The CLS determines
the minimum requirements for being a . NET language. Compilers that conform® to the
CLS create objects that can interoperate® with one another. The entire Framework Class
Library (FCL) can be used by any language that conforms to the CLS.

The . NET Framework sits on top of the operating system, which can be any flavor® of
Windows, and consists of a number of components. Currently, the . NET Framework con-
sists of ;

(1) Four official languages; C#, VB . NET, Managed C++ , and JScript . NET.

(2) The Common Language Runtime (CGLR), an object-oriented platform for Win-
dows and web development that all these languages share.

(3) A number of related class libraries, collectively known as the Framework Class
Library (FCL).

Figure 1 breaks down the . NET Framework into its system architectural components.

! NET Framework v

Web Services Web Forms Windows Forms

Data and XML classes
(ADO.NET, SQL, XSLT, XPath, XML, etc.)

(10, string, net, security, threading, text, reflection, collections, etc.)

Common Language Runtime
(debug, exception, type checking, JIT compilers)

I
I
I
|
I
I
I
I
I
|
|
I
I Framework Base Classes
I
I
|
I
I
I
I
I
I
I
i
|

\ Windows Platform /

Figure 1 NET Framework architecture

The most important component of the . NET Framework is the CLR, which provides the
environment in which programs are executed. The CLR includes a virtual machine, analo-
gous® in many ways to the Java virtual machine. At a high level, the CLR activates ob-
jects, performs security checks on them, lays them out in memory, executes them, and gar-
bage-collects them. (The Common Type System is also part of the CLR. )

In Figure 1, the layer on top of the CLR is a set of framework base classes, followed by
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an additional layer of data and XML classes, plus another layer of classes intended for Web
Services, Web Forms, and Windows Forms. Collectively, these classes are known as the
Framework Class Library (FCL), one of the largest class libraries in history and one that
provides an object-oriented API to all the functionality that the . NET platform encapsu-
lates®. With more than 5,000 classes, the FCL facilitates rapid development of desktop,
client/server, and other web services and applications.

The set of framework base classes, the lowest level of the FCL, is similar to the set of
classes in Java. These classes support rudimentary® input and output, string manipulation,
security management, network communication, thread management, text manipulation, re-
flection and collections functionality, etc.

Above this level is a tier of classes that extend the base classes to support data manage-
ment and XML manipulation. The data classes support persistent management of data that is
maintained on databases. These classes include the Structured Query Language (SQL) clas-
ses to let you manipulate persistent data stores through a standard SQL interface. Additional-
ly, a set of classes called ADO. NET allows you to manipulate persistent data. The . NET
Framework also supports a number of classes to let you manipulate XML data and perform
XML searching and translations.

Extending the framework base classes and the data and XML classes is a tier of classes
geared toward building applications using three different technologies: Web Services, Web
Forms, and Windows Forms. Web Services include a number of classes that support the de-
velopment of lightweight distributed components, which will work even in the face of fire-
walls and NAT software. Because Web Services employ standard HTTP and SOAP as un-
derlying communications protocols, these components support plug-and-play across cyber-
space.

Web Forms and Windows Forms allow you to apply rapid application development tech-
niques to building web and windows applications. It usually means simply draging and drop-
ping controls onto your form, double-clicking a control, and writing the code to respond to

the associated event.
3. C# Language

The C# language is disarmingly simple®, with only about 80 keywords and a dozen
built-in datatypes, but C# is highly expressive when it comes to implementing modern pro-
gramming concepts. C# includes all the support for structured, component-based, object-ori-
ented programming that one expects of a modern language built on the shoulders of C++ and
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Java.

The C# language was developed by a small team led by two distinguished Microsoft en-
gineers, Anders Hejlsberg and Scott Wiltamuth. Hejlsberg is also known for creating Turbo
Pascal, a popular language for PC programming, and for leading the team that designed Bor-
land Delphi, one of the first successful integrated development environments for client/server
programming.

At the heart of any object-oriented language is its support for defining and working with
classes. Classes define new types, allowing you to extend the language to better model the
problem you are trying to solve. C# contains keywords for declaring new classes and their
methods and properties, and for implementing encapsulation, inheritance, and poly-
morphism®  the three pillars® of object-oriented programming.

In C# everything pertaining to® a class declaration is found in the declaration itself.
C# class definitions do not require separate header files or Interface Definition Language
(IDL) files. Moreover, C# supports a new XML style of inline documentation that greatly
simplifies the creation of online and print reference documentation for an application.

C# also supports interfaces, a means of making a contract with a class for services that
the interface stipulates®. In C#, a class can inherit from only a single parent, but a class
can implement multiple interfaces. When it implements an interface, a C# class in effect
promises® to provide the functionality the interface specifies.

C# also provides support for structs, a concept whose meaning has changed significantly
from C++. In C#, a struct is a restricted, lightweight type that, when instantiated, makes
fewer demands on the operating system and on memory than a conventional class does. A
struct can’t inherit from a class or be inherited from, but a struct can implement an interface.

C# provides component-oriented features, such as properties, events, and declarative
constructs ( called attributes) . Component-oriented programming is supported by the CLR’s
support for storing metadata with the code for the class. The metadata describes the class,
including its methods and properties, as well as its security needs and other attributes, such
as whether it can be serialized; the code contains the logic necessary to carry out its func-
tions. A compiled class is thus a self-contained unit; therefore, a hosting environment that
knows how to read a class’ metadata and code needs no other information to make use of it.
Using C# and the CLR, it is possible to add custom metadata to a class by creating custom
attributes. Likewise, it is possible to read class metadata using CLR types that support

reflection.
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An assembly® is a collection of files that appear to the programmer to be a single dy-
namic link library (DLL) or executable (EXE). In . NET, an assembly is the basic unit of
reuse, versioning, security, and deployment. The CLR provides a number of classes for ma-
nipulating assemblies.

4. C# Versus Visual Basic . NET

The premise® of the . NET Framework is that all languages are created equal. To par-
aphrase® George Orwell, however, some languages are more equal than others. C# is an
excellent language for . NET development. You will find it is an extremely versatile®, ro-
bust and well-designed language. It is also currently the language most often used in articles
and tutorials about . NET programming.

It is likely that many VB programmers will choose to learn C#, rather than upgrading
their skills to VB . NET. This would not be surprising because the transition from VB6 to VB
. NET is, arguably®, nearly as difficult as from VB6 to C#—and, whether it’s fair or not,
historically, C-family programmers have had higher earning potential than VB programmers.
As a practical matter, VB programmers have never gotten the respect or compensation®
they deserve, and C# offers a wonderful chance to make a potentially lucrative® transition.

5. C# Versus Java

Java programmers may look at C# with a mixture of trepidation, glee, and resent-
ment®. It has been suggested that C# is somehow a “rip-off” of Java. I won’t comment on
the religious war between Microsoft and the “anyone but Microsoft” crowd except to ac-
knowledge that C# certainly learned a great deal from Java. But then Java learned a great
deal from C++ , which owed its syntax to C, which in turn was built on lessons learned in
other languages. We all stand on the shoulders of giants.

C# offers an easy transition for Java programmers; the syntax is very similar and the se-
mantics are familiar and comfortable. Java programmers will probably want to focus on the
differences between Java and C# in order to use the C# language effectively.

6. C# versus C++

While it is possible to program in . NET with C++ , it isn’t easy or natural. Frankly®,

assembly: n. BBFF&E

premise: n. RijE

paraphrase: v. f#R

versatile: adj. &AM

arguably: adv. WJISUEHD

compensation; n. #ME

lucrative: adj. 7 F )

trepidation, glee, and resentment; Eii$} & ¢HLEIR
frankly: adv. 3H 3



Chapter "ii*’«‘” Programming and Mobile Development Platform 7

having worked for ten years as a C++ programmer and written a dozen books on the subject,
I’d rather have my teeth drilled than work with managed C++. Perhaps it is just that C# is so

much friendlier. In any case, once I saw C# I never looked back.
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Section 2 Java Overview

1. History of Java

Perhaps the microprocessor revolution’s most important contribution to

date is that it made possible the development of personal computers, which

now number in the hundreds of millions worldwide". Personal computers have had a

profound impact on people and the way organizations conduct and manage their business.

Many people believe that the next major area in which microprocessors will have a pro-



