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FIG 1.3 LETTER J - 16 bit Unicode :   0000 0000  0100 1010  => 0 0 4 A  Hex Code
                Hex [Hexa Decimal]           0         0          4        A
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BCPL (Basic Combined Programming Language) is a procedural, imperative, and structured computer programming language designed by Martin Richards of ...
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1.3 Computers: Hardware and Software

+ In use today are more than a bilion general-purpose computers,
‘and bilions more embedded computers are used in cell phones,
smartphones, tablet computers, home appliances, automobiles
2and more.

+ Computers can perform computations and make logical decisions
phenomenally faster than human beings can.

» Today’s personal computers can perform bilions of calculations
in one second—more than a human can perform in 2 lifetime.

+ Supercomputers are already performing thousands of rillions
(quadbillions) of instructions  per second!

+ Computers process data under the control of sets of instructions
called computer programs.

» These programs guide the computer through ordered actions
specified by people called computer programmers.

S
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1.3 Computers: Hardware and Software

(Cont.)

» The programs that run on a computer are referred to as
software.

» You'll learn key programming methodology that are
enhancing programmer productivity, thereby reducing
Software-development costs—structured programming (in
C) and object-orientedprogramming in C++.

» A computer consists of various devices referred toas
hardware
- (e.g.. the keyboard, screen, mouse, hard disks, memory, DVD drives

and processing units).

» Computing costs are dropping dramatically, owing to rapid
developments in hardware and software technologies.

S
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1.3 Computers: Hardware and Software

(Cont.)

+ Computers that might have filed large rooms and cost milions
of dollars decades ago are now inscribed on slicon_ chips smaller
than 2 fingernail, costing perhaps a few dollars each.

+ Siicon-chip technology has made computing_so economical that
‘more than computers have become 2 commodity.

S
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1.4 Data Hierarchy

» Data items processed by computers forma data hierarchy
that becomes larger and more complex in structure as we
progress from bits to characters to fields, and so on

» Figure 1.3 illustrates aportion of the data hierarchy.
» Figure 1.4 summarizes the data hierarchy’s levels.

S
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1.5 Programming Languages

» Programmers write instructionsin various programming languages some
ety understandsbi by computers and sthas eduirng mtermediate
translatonsteps.

+ Any computercan directy understandonly ts own machine language defined
[riii iy o

» Machine languages: consistof numbers (ulimately reducedto 15 and
T ot 2 imetey

, in machine language—the mumbersthatcomputers could directy
B o oS e oo mos praEsammers

» Instead,they beganusing Englishike abbreviationsto represent lementary
operations.

+ These abbreviations fomed the basis of assembly languages.

+ Tanslator prograns alled assemblecswere developedto convertassembly-
fanguage programs to machine languaze.

S
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1.5 Types of Programming Languages

(cont.)

 Athoughassembly langusge code s clarer to humns, s
e e st to machin anguage.

 To speedhe programming process even further. high-level languages were
developedin which single tstements could be witien to accomphish
cubstantaltasks.

+ Higheve fanguages allow youto wite instrctions thatlaok amost ke
everyday Engheh and containcommonly usedmatheatica expeessions.

+ Translato programs called compilrs convertigh-level anguage
programs into machine langusge.

+ Tnterpeterprograms were developedto execute highevel langusge
progtans dueciy: aithoughmore slowiy than compiled programs.

» Scipting languages such a JavaScript snd PEP ar processedby
mtempretss.

S
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Performance Tip 1.1

Tnterpreters have an advantage over compilers n Inernet
scripting. An interpreted program can begin excauting as
soon as it's downloaded to the client’s machine, without
needing to be compiled before it can excute. On the
downside, interpreted scripts generally run slower than
compiled code.
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1.6 The C Programming Language

» C evolved from two previous languages, BCPL and B.

» BCPL was developed in 1967 by Martin Richards asa
language for writing operating-systems software and
compilers.

» Ken Thompson modeled many features in his B language afier
their counterparts in BCPL, and in 1970 he used B to create
carly versions of the UNIX operating system at Bell
Laboratories.

S
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1.6 The C Programming Language

(Cont.)

» The Clanguage was evolved from B by Dennis Ritchie at Bell
Laboratories and was originally implemented in 1972.

» Ciniially became widely known as the development language
of the UNIX operating system.

» Many of todays leading operating systems are written in C
andlor C++

» Cis mostly hardware independent.

» With carcful design, it's possible to write Cprograms that are
‘portable to most computers

S
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1.6 The C Programming Language

(Cont.)

Built for Performance

» Cis widely used to develop systems that demand performance,
such as operating systems, embedded systems, real-time
Systems and communications  systems (Figure 1.5).

S
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1.6 The C Programming Language
(Cont.)

The New C Standard

» The new C standard (referred to as C11) refines and.
expands the capabilities of C.

» Notall popular C compilers support the new features. Of

those that do, most implement only a subset of the new
features.

S
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1.7 C Standard Library

» As youll learn in Chapter 5, C programs consist of pieces
called functions.
» You can program all the functions youneed to forma C

program, but most C programmers take advantage of the
rich collection of existing functions called the C Standard

Library.
» Visit the following website for the C Standard Library
documentation:
wew. dikumware. com/manuals/#standar ds0C%20L ibrary
» This textbook encourages a building-block approach to
creating programs.

S
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1.7 C Standard Library (Cont.)

» Avoid reinventing the wheel.

» Instead, use cxisting picces—this is called software
reuse.

» When programming in C you'll typically use the
following building blocks:
- C Standard Library functions
* Functions you create yourself

- Functions other people (whom you trust) have created and.
‘made avalable to you

—————
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1.8 C++ and Other C-Based Languages

» C++was developed by Bjarne Stroustrup at Bell
Laboratories.

» It has itsoots in C, providing a number of features that
“spruce up” the C language.

» More important, it provides capabilities for object-oriented
programming,

» Objects are essentially reusable software components that
model items in the real world.

» Using a modular, object-oriented design and.
implementation approach can make software development
‘groups more productive.

S
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1.9 Object Technology

» Objects, o more precisely th clases objects come
from, are essentially reusable software components.

» Almost any noun can be reasonably represented as a
software objectin terms of attributes (¢.g., name,
color and size) and behaviors (e.g.. calculating,
moving and communicating).

» Software developers are discovering that using a
modular, object-oriented design and implementation
approach can make software-development groups
much more productive than was possible with cartier
techniques—object-oriented programs are often
casier to understand, correct and modify.

S
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1.10 Typical C Program Development
Environment

» C systems gencrally consist of several parts: a program
development cnvironment, the language and the C
Standard Library.

+ C programs typically go through six phases o be
excouted (Fig. 1.7).

» These are: cdit, preprocess, compile, link, load and
execute.

+ Although C How to Program, 7/e is a genetic C
textbook (written independently of the details of any
particular operating system), we concentrate in this
Scction on a typical Linus-based C system.

S
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Fig. 1.7 | Typial C development environment. (Pat 2f 3.
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Fig. 1.7 | Typial C development environment. (Pat 3 of 3.
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1.12 Operating Systems

» Operating systems are software systems that make using
computers more convenient for users, application developers
and system administrators.

» Operating systems provide services that allow cach application
to execute safely, cficiently and concurrently (i.c., in paral)
with other applications

» The software that contains the core components of the
operating system is called the kernel.

» Popular desktop operating systems inchude Limsx, Windows 7
and Mac OS X.

» Popular mobile operating systems used in smartphones and
tablets include Google’s Android. Apple’s iOS (for Phone.
{Pad and Pod Touch devices). BlackBerry O and Wandows

.
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1.12.1 Windows—A Proprietary Operating

System

» In the mid-1980s, Microsoft developed the Windows
operating system, consisting of a graphical user
interface built on top of DOS—an enormously
popular personal-computer operating system of the
time that users interacted with by fyping commands.

» Windows borrowed from many concepts (suchas
icons, menus and windows) developed by Xerox
PARC and popularized by early Apple Macintosh
operating systems.

» Windows is a proprietary operating system—it's
controlled by Microsoft exclusively.

S
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1.12.2 Linux—An Open-Source Operating

System

» The Linux kernel s the core of the most popular open-source, freely
distributed, full-featured operating system.

» 1t's developed by a loosely organized team of volunteers and is popular
e anal SompuerS g cmiedeh e

» Unlike that of proprietary operating systems like Microsoft's Windows
and Appl’s Mac O X, Linux source code (the program code) s
available to the public for examination and modification and is free to
download and install.

» Linux has become exre on servers and in embedded
systems, such as Google’s Android-based smartphones.

S
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1.12.3 Apple’s Mac OS X; Apple’s iOS foid
iPhone®, iPad® and iPod Touch®

Devices .

> In 1979, Steve Jobs and several Apple employees visited
Xerox PARC (Palo Alto Research Center) to learn about
Xerox’s desktop computer that featured a graphical user
interface (GUI)

» That GUI served as the inspiration for the Apple Macintosh,
launched with much fanfare in a memorable Super Bowl ad.
in 1984.

» The Objective-C programming language, created by Brad.
Cox and Tom Love af Stepstone in the early 19805 added
capabilities for object-oriented programming (OOB) to the
C programming language.

S
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1.12.4 Google’s Android

» Android—the fastest growing mobile and smartphone
operating system—is based on the Limux kernel and Java.

» One benefit of developing Android apps is the openness of
the platform. The opg';“&ﬁg system:gl:r;en source and free.

» The Android operating system is used in numerous

hones, e-reader devices, tablet computers, in-store

touch-screen kiosks, cars, robots, multimedia players and
more.

S
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1.13 The Internet and the World Wide
Web

» The Internet—a global network of computers—was made
possible by the convergence of computing and
communications technologies.

» In the late 1960s, ARPA (the Advanced Research Projects
Agency) rolled out blueprints for networking the main
computer systems of abouta dozen ARPA-funded
universities and research institutions.

» ARPA proceeded to implement the ARPANET, which
eventuslly evolved fnta today's Intemet

S
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1.13 The Internet and the World Wide
Web (Cont.)

» As the Internet evolved, organizations worldwide were
implementing their own nefworks. One challenge was to get
these different networks to communicate.

» ARPA accomplished this with the development of [P—the
Internet Protocol, truly creating a network of networks, the
current architeoture ot the nteret

» The combined set of protocolsis now commonly called
TCP/IP.

S
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1.13 The Internet and the World Wide

Web (Cont.)

World Wide Web, HTML, HITP

» The World Wide Web allows you to execute web-based
applications and to locate and view mmitimedia-based
documents on almost any subject over the Infenet.

» In 1989, Tim Bemers-Lee of CERN (the European
Organization for Nuclear Rescarch) began to develop a
techuology Lo sharing formaton v hypelnked text

documens. Bemers-Lee called his invention the HyperText
Markup Language (HTML).

» He also wrote communication protocols to form the backbone
of his new information system, which he called the World
Wide Web.

» In particular, he wrote the Hypertext Transfer Protocol
‘communications protocol used to send information

HITP—a
.ovuu.eweb
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1.13 The Internet and the World Wide
Web (Cont.)

» The URL (Uniform Resource Locator) specifies_the address
(., location) of the web page displayed in the browser
window.

» Each web page on the Intemnet is associated with a unique
URL.

» Hypertext Transfer Protocol Secure (HTTPS) is the standard
for transferring encrypted data on the web.

S
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OBJECTIVES

In this chapter, you'll learn:

m Basic computer concepts.

= The different types of programming languages.

m The history of the C programming language.

m The purpose of the C Standard Library.

= The elements of a typical C program development environment.
= To test-drive a C application in Windows, Linux and Mac OS X.
= Some basics of the Internet and the World Wide Web.
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1.1 Introduction

» The core of the book emphasizes effective software
engineering through the e proven ‘methodologies of structured
t-

programining i C and object orented prograsmming in

» All of these example programs may be downloaded from
our website www. de]te (oln/gookslcht[ﬂ/
» You'l learn how to command computers to perfor tasks.
- Software (i.e.. the instructions you write to command computers to
‘perform actions and make decisions) controls computers (often
referred to as hardware).

S




