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Introduction

With the advancement of technology, the knowledgeua micro computers operating system,

programming languages and their uses became ibkvitand an integral part of system and

software design. Programming language is concemntdthe design of software and computer

applications which are a major part of the compustistem and they enable us to carry out
certain task on the computer system. The operatystem introduces us to the proper usage of
the system software especially the common ones.

Programming languages can be learnt by just anybatyow well it is learnt depends on the

interest of individual and their preferred choick language. Recently, there are over 50
programming languages but some of the common awee§,aC++ and Java. Similarly, there are

various operating systems but its use depends emghrs’ choice and also on the improving

technology in the advanced computer system.

What you will learn in this Course

The course consists of units and a course guides. ddurse guide tells you briefly what the
course is about. What course materials you willsi@g and how you can work your way with
these materials. In addition, it advocates somdedues for the amount of time you are likely to
spend on each unit of the course in order to compiesuccessfully.

It gives you guidance in respect of your Tutor-MatkAssignment which will be made available
in the assignment file. There will be regular tidbclasses that are related to the course. It is
advisable for you to attend these tutorial sessions

Course Aims

This course provides different introductions todediory exercises, Module 1 is intended to
provide the fundamental concepts in using programgrfanguages, and Module 2 is intended to
provide the fundamental concepts in using operagysiems. Module 3 aims to cover database
design using SQL and Module 4 aims to provide thldmental concepts in using COBOL and
ADA.

Course Objectives

To achieve the aims set out, the course has & séfextives. Each unit has a specific objective
which are included at the beginning of the unituYshould read these objectives before you
study the unit. You may wish to refer to them dgnjour study to check on your progress. You
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should always look at the unit objectives after ptation of each unit. By doing so, you would
have followed the instruction in the unit.

Below are the comprehensive objectives of the epassa whole. By meeting these objectives,
you should have achieved the aims above.

Working through this Course

To complete this course you are required to reath study unit, read the textbooks and read
other materials which may be provided by the Nati@pen University of Nigeria.

Each unit contains an assignment which you wouldrdmuired to submit for assessment
purpose. At the end of the course, there is a Bramination. The course should take about 17
weeks to complete. Below you will find listed dletcomponents of the course, what you have to
do and how you should allocate your time to eadhiarorder to complete the course on time
and successfully.

This course entails that you spend a lot of timeetal. | would advice that you avail yourself the
opportunity of attending the tutorial sessions wehgou will have the opportunity of comparing
your knowledge with that other people.

The Course Materials

The main components of the course are:
* The Course Guide
* Study Units
* Assignments

* Further Readings

Study Unit
The study units in this course are as follows:
Module 1 Laboratory exercises on programmingadnguages
Unit 1 Introduction to Programming
Unit 2 Programming in C

Unit 3 Programming in C++
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Unit 4 Programming in Java

Module 2 Laboratory exercises using microcomputer operatingystems

Unit 1 Ms-XP
Unit 2 Windows 7
Unit 3 Linux

Module 3 Laboratory exercises using SQL

Unit 1 Concepts of SQL

Unit 2 Data Query Language

Unit 3 Data Manipulation Language
Unit 4 Creating Database Objects
Unit 5 Aggregate Function

Module 4 Laboratory exercises using ADA and COBOL

Unit 1 ADA Programming Language
Unit 2 COBOL Programming Language
Assessment

There are two assessment of this course. Firsatenup of the tutor-marked assignments and
the second is the written examination/end of coaksamination.

You are advised to do the exercises. In tacklirg aksignments, you are expected to apply
information, knowledge and techniques you gathehaung the course. The assignments must
be submitted to your facilitator for formal assessinn accordance with the deadlines stated in
the assignment file. The work you submitted to ytuor for assessment will count for 30% of
your total course work. At the end of the coursa yall need to sit for a final or end of course
examination of about three hour duration. This exation will count for 70% of your total
course mark.

Tutor-Marked Assignment (TMA)

The TMA is a continuous assessment component af gaurse. It accounts for 30% of the total
score. You will be given some TMAs to answer. Thaesest be answered before you are allowed
to sit for the end of course examination. The TMy&sild be given to you by your facilitator and
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returned after you have done the assignment. Assghquestion for the units in this course are
contained in the assignment file. You will be aldte complete your assignment from the
information and material contained in your readirgfjerences and study units. However, it is
desirable in all degree level of education to destrate that you have read and researched more
into your references which will give you a wideewi point and may provide you with a deeper
understanding of the subject.

Make sure that each assignment reaches your &oilibn or before the deadline given in the
assignment file. If for any reason you cannot catelyour work on time, contact your

facilitator before the assignment is due to disehespossibility of an extension, Extension will

not be granted after the due date unless therexaeptional circumstances.

Final Examination and Grading

The duration for the final exam is about 3 hourd arhas a value of 70% of the total course
work. The examination will consist of practical gtiens, which will reflect the type of self-
testing, practice exercise and tutor-marked assgmmproblems you have previously
encountered. All areas of the course will be aggkss

Make use of the time between finishing the last and sitting for the examination to revise the
whole course. You might find it useful to reviewuyoself-test, TMAs and comment on them
before the examination. The end of course exananatovers information from all parts of the
course.

Course Marking Scheme

Assignment Marks
Four Assignments, best three marks of the four
Assignment 1-4 count at 10% each -30% of course marks.
End of Course Examination 70% of overall course marks.
Total 100% of course materials

Facilitators/Tutors and Tutorials

There are 16 hours of tutorials provided in suppdrthis course. You will be notified of the
dates, times and locations of these tutorials a$ asethe name and phone number of your
facilitator so soon as you are allocated a tutgualp.

Your facilitator will mark and comment on your ggsnent, keep a close watch on your
progress and any difficulties you might face andvjate assistance to you during the course.
You are expected to mail your Tutor Marked Assigntrte your facilitator before the schedule
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date (at least two working days are required). TWilype marked by your tutor and returned to
you as soon as possible.

Do not delay to contact your facilitator by telepkemr e-mail if you need assistance.

The following might be circumstances in which yoauld find assistance necessary, hence you
would have to contact your facilitator if:

* You do not understand any part of the study oadsegned readings.
* You have difficulty with the self-tests.
* You have a question or problem with an assignmentith the grading of an assignment.

You should endeavor to attend the tutorials. Téithe only chance to have face-to-face contact
with your course facilitator and to ask questiorsol are answered instantly. You can raise any
problem encountered in the course of your study.

Summary

This course intends to provide a background tcktimvledge of programming language and the
use of some operating systems. Upon completingdbese, you will be equipped with the basic
knowledge of programming languages and operatistesys that are common to all software
designers and programmers. In addition, you wilhbke to answer the following questions:

v' Of what importance is the operating system to caepaystems?
What applications can we develop/build with prognmging languages?
What is an Operating system?

How can we build a computer application that iSwis® us and our environment?

AN N N

How can we design our own personal database?

The questions to be answered in this course arémited to the above-listed. To gain the most
from this course, you should check out the texamfthe list of references for further studies.

As you go through this class, | wish you succesthis course and | hope you will find it both
interesting and useful.

Best of Luck!
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MODULE 1 — Laboratory Exercises on Programming Langiages
UNIT 1: Introduction to Programming
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1.0 INTRODUCTION

In any language there are some fundamentals yod toelenow before you can write even the

most elementary programs. These units introduceettsuch fundamentals: basic program
construction, variables, and input/output (I/O).also touches on a variety of other language
features, including comments, arithmetic operatibrs,increment operator, data conversion, and
library functions.

2.0 OBJECTIVES
* Understand what a program is
* How computer can be used to solve problems.
» Distinguish between Procedural, Structured and €§pgiented Programming

3.0 PROGRAMMING

A digital computer is a useful tool for solving aegt variety ofproblems. A solution to a
problem is called armlgorithm; it describes the sequence of steps to be pertbrime the
problem to be solved. A simple example of a probéem an algorithm for it would be:

Problem: Sort a list of names in ascending lexicograpiéea

Algorithm : Call the given listlistl; create an empty listist2, to hold the sorted list.
Repeatedly find the ‘smallest’ namelistl, remove it fromlistl, and make it the next entry of
list2, until listl is empty.

An algorithm is expressed in abstract terms. Tarnbelligible to a computer, it needs to be
expressed in a language understood by it. The lanyuage really understood by a computer is
its own machine language Programs expressed in the machine language &letsabe
executable A program written in any other language needsedirst translated to the machine
language before it can be executed.

A machine language is far too cryptic to be sugdbl the direct use of programmers. A further
abstraction of this language is tagssembly languagevhich provides mnemonic names for the
instructions and a more intelligible notation févetdata. An assembly language program is
translated to machine language by a translatoed¢alhassembler

Even assembly languages are difficult to work wiHigh-level languages such as C++ provide a
much more convenient notation for implementing athms.

They liberate programmers from having to think erywlow-level terms, and help them to focus
on the algorithm instead. A program written in ghdlevel language is translated to machine
language by a translator called@mpiler.

Programs

The wordprogramis used in two ways: to describe individual instimgs (or source code)
created by the programmer, and to describe aneepiece of executable software. This
distinction can cause enormous confusion, so wetryito distinguish between the source code
on one hand, and the executable on the other.

A program can be defined as either a set of writtstructions created by a programmer or an
executable piece of software.



Source code can be turned into an executable prograwo ways: Interpreters translate the
source code into computer instructions, and thepeen acts on those instructions immediately.
Alternatively, compilers translate source code afrogram, which you can run at a later time.
Although interpreters are easier to work with, meeious programming is done with compilers
because compiled code runs much faster. C++ isngited language.

3.1 SOLVING PROBLEMS

The problems programmers are asked to solve hae dieanging. Twenty years ago, programs
were created to manage large amounts of raw damp&ople writing the code and the people
using the program were all computer professionbt&lay, computers are in use by far more
people, and most know very little about how compugand programs work. Computers are tools
used by people who are more interested in solviggy tusiness problems than in struggling
with the computer.

Ironically, to become easier to use for this newdiaoce, programs have become far more
sophisticated. Gone are the days when users tygpticccommands at esoteric prompts, only to
see a stream of raw data. Today's programs useistiggted “user-friendly interfaces”
involving multiple windows, menus, dialog boxesdahe myriad of metaphors with which we
have become familiar. The programs written to supitds new approach are far more complex
than those written only ten years ago.

With the development of the Web, computers haveredta new era of market penetration;
more people are using computers than ever befatethair expectations are very high. In the
last few years, programs have become larger and ownplex, and the need for object-oriented
programming techniques to manage this complexisylig@ome manifest.

As programming requirements have changed, bothukeges and the techniques used for writing

programs have evolved.

3.2 PROCEDURAL, STRUCTURED, AND OBJECT-ORIENTED PROGRAMMING
Until recently, programs were thought of as a seoné procedures that acted upon data. A
procedure or function, is a set of specific instructionsedted one after the other. The data was
quite separate from the procedures, and the triggrogramming was to keep track of which
functions called which other functions, and whatadewas changed. To make sense of this
potentially confusing situation, structured prograimg was created.
The principal idea behind structured programmingsisimple as the idea of divide and conquer.
A computer program can be thought of as consistih@ set of tasks. Any task that is too
complex to be described simply would be broken davta a set of smaller component tasks,
until the tasks were sufficiently small and selfitained that they were easily understood.
As an example, computing the average salary ofyeeenployee of a company is a rather
complex task. You can, however, break it down thfollowing subtasks:

1. Find out what each person earns.

2. Count how many people you have.

3. Total all the salaries.

4. Divide the total by the number of people you have.

Totaling the salaries can be broken down into ¢ilewing steps:
1. Get each employee’s record.
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2. Access the salary.
3. Add the salary to the running total.
4. Get the next employee’s record.
In turn, obtaining each employee’s record can lo&dar down into the following:
1. Open the file of employees.
2.Go to the correct record.
3. Read the data from disk.

Structured programming remains an enormously ssfideapproach for dealing with complex
problems. By the late 1980s, however, some of #fieidncies of structured programming had
become all too clear.

First, a natural desire is to think of data (empkyecords, for example) and what you can do
with data (sort, edit, and so on) as a single itRracedural programming worked against this,
separating data structures from functions that jmdatied that data.

Second, programmers found themselves constanttyeriing new solutions to old problems.

This is often called “reinventing the wheel,” whiishthe opposite of reusability. The idea behind
reusability is to build components that have kngwoperties, and then to be able to plug them
into your program as you need them. This is modelftdr the hardware world—when an
engineer needs a new transistor, she usually dieswent a new one; she goes to the big bin of
transistors and finds one that works the way stels\é@ to, or perhaps modifies it. No similar
option existed for a software engineer.

Object-orientedprogramming attempts to respond to these needsjdporg techniques for
managing enormous complexity, achieving reuse @ffvape components, and coupling data
with the tasks that manipulate that data.

The essence of object-oriented programming iseat tlata and the procedures that act upon the

data as a single object—a self-contained entity &it identity and certain characteristics of its
own.

4.0 CONCLUSION

A digital computer is a useful tool for solving eegt variety ofproblems. A computer can do
anything you tell it, but it doesxactlywhat it's told —nothing more and nothing less.

Computers understand a language variously knowromputer languager machine language.
It's possible but extremely difficult for humans $peak machine language. Therefore, a sort of
way to speak, using intermediate languages sud@+as Humans can speak C++, and C++ is
converted into machine language for the computentterstand.

5.0 SUMMARY
This unit introduces you to programming, explainihg fundamentals involved in writing a
program.
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6.0 TUTOR MARKED ASSIGNMENT
1. What do you understand by programming?
2. What is a program?
3. What is an Algorithm?
4. Explain what you understand by procedural, strattuand Object-Oriented
programming?

7.0 FURTHER READING

http://www.cplusplus.com/doc/ - tutorial

http://www.wcug.wwu.edu/~anton/cpp/
http://www.linuxdoc.org/HOWTO/C++Programming-HOWT®mI
http://lwww.frontsource.com.pk/html/vc.html
http://msdn.microsoft.com/library/default.asp?URlibrary/devprods/vs6/visualc/vcedit
Ivcovrvisualcdocumentationmap.htm

Al S
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MODULE 1 — Laboratory Exercises on Programming Langiages
UNIT 2: Programming In C
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1.0 Introduction

The C programming language was originally developed bgrideRitchie of Bell Laboratories,
and was designed to run on a PDP-11 with a UNIXratpeg system. Programming in C is a

tremendous asset in those areas where you maytwarge Assembly Language, but would
rather keep it a simple to write and easy to maingaogram. It has been said that a program
written in C will pay a premium of a 50% to 100%ti@ase in runtime, because no language is as
compact or fast as Assembly Language. Howevertittiiee saved in coding can be tremendous,
making it the most desirable language for many gaogning chores. Since C was designed
essentially by one person, and not by a commiitéea very usable language but not too closely
Note that you need to get yourself a copy of theettgpment kit (possibly the Turbo C
software).Install and launch, You should see a piigehis:

F& Turbo C++ L | = | =] Q

File Edit Search Wiew Project Debug Tool Options Window Help |
(] Tl | B oo [ leBl | BIKIEIE [ [2a%. %"

E] chtewind5bin\nenamell.cpp

|
bopsnacsos

||
11 Insert

- -

! _ | jid

Figure 1.2(a): Turbo C++ Development window.

Note: you would have to save your files with théeasion ”.c” .
2.0 Objective

On completing this unit, you would be able to:

» Create and write a source code in C
e Understand Control Structure in C

* Understand Functions in C

* Understand Pointer and Arrays in C

3.0 Creating a C source file

To start a C code, we can use a C compiler likeo@@ or Borland C that can also run C. Start
with the following steps:

1. Open the C compiler, it looks like the figure below
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it Search View Project Debug Toel Options Window Help

Bfod o Telasl [B [l ie] [ (%% [ =" [

Figure 1.2(by The Compiler environment

2. Click on File menu from and the select the Savep®n to save the file with a file name
and an extension. The file name extension of C.d& ‘For example man.c is the file
name that indicates the type of file through its éixtension as a C file.

area.c = eh
areal.c [ TCWIN4S

areal.c
areald.c & BIN

area3.cpp
average.c
class.c
class2.c
comp.c
deji.c
dejil.c
dejillll.c

C++ zource [*.c;*.cpp] ~

Figurel.2(c): Menu for saving source file

3. The file is then saved. Writing and editing of ceds done in the blank/white space
environment of the compiler.
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LGS W O W W 0 e

file Edt Search View Project Debug Tool Options Window Help

] B T s B [ P R A EE
[8) chtcwindS\bin\man.cpp
L My
[ Message _-ﬂ)ﬂ

146 Insert

Figurel.2(d): The saved C file with a blank working space refaiyuse.

3.1 Elements of C program
The elements of C are like the main parts of tre@es. They can be divided into three parts;

A. Program Comments
Program comments are explanatory statements thiatam include in the C code that you write
to give an over view of what the program is all abd\ll programming languages allow for
some form of comments. C compiler evaluates thess lbf codes not as the executable codes.
As a result, when we run our executable file, tHeses of code are effectively ignored. It could
be in this form;

[* This program displays "Hello!"*/

/I This program displays "Hello!”

B. Include Statements

This is one the most important line of code in Ggram, #include <stdio.h>.These are
also known aseader files They are found in a special directory that islelsthed when you
install your compiler with each one providing thegrams we write with a different piece of
functionality that otherwise we would have to writerselves. As to the particulars of stdio.h—
the letterdgo in stdio.h refer to input-output, which is a congruterm that describes how data is
input into our programs and how we get informatan of them. If we falil to include the stdio.h
file in our program, we wouldn’t be able to displag words ‘Hello?
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C. The main () Function
Themain() function is a section of code where the major ugtons of a C program are placed.
It contains the data that are declared as variatmesonstants, objects created from classes,
namespace declaration, data type declaration dmttThere are other functions that can be
created in the program but the main() function niagstreated, without it there is no existence of
the code.

int main()

The aboveint main shows that the returned value of ttmain () function will be aninteger
value.

This unit can be read simply as a text howevas intended to be interactive. That is, you
should be compiling, modifying and using the progsahat are presented herein.

#include <stdio.h>

int main ()

{
Printf("Welcome to my world!");
return O;

}

NOTE: All lines of code or C statement must endhvdtsemicolon (;) else the line of code will
not be executed by the compiler. In order to outigut to the monitor, it is put within the
function parentheses and bounded by quotation marke end result is that whatever is
included between the quotation marks will be diggthon the monitor when the program is

run. C uses a semi-colon as a statement termirsddhe semi-colon is required as a signal to
the compiler that this line is complete.

D. Identifiers and Keywords

Identzfiers are names that are given to various program elemench as variables,
functions and arrays. Identifiers consist of lettand digits, in any order, except thlagfirst
character must be a letteiBoth upper- and lowercase letters are permittesiigh common
usage favors the use of lowercase letters for nyp&s of identifiers. Upper- and lowercase
letters are not interchangeable (i.e., an uppertst® isnot equivalent to the corresponding
lowercase letter.) The underscore character (an)aiso be included, and is considered to be a
letter. There are certain reserved words, cakegwords, that have standard, predefined
meanings in C. These keywords can be used onlyhé&ir intended purpose; they cannot be used
as programmer-defined identifiers. The standardvkegls are; auto, extern, sizeof, break, float,
static, case, for, struct and sa on
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3.2 Data: Variables and Constants

3.2.1 Constants

There are four basic types of constants in C. Theyinteger constants, floating-point
constants, character constangdstring constants

The following rules apply to all numeric-type ccarsts.

1. Commas and blank spaces cannot be includedwitibiconstant.

2. The constant can be preceded by a minus (-)isidesired. (Actually the minus sign is an
operatorthat changes the sign of a positive constant, thaugan be thought of as a part of the
constant itself.)

3. The value of a constant cannot exceed specifiednmim and maximum bounds. For each
type of constant, these bounal#l vary from one C compiler to another.

Integer Constants

An integer constanis an integer-valued number. Thus it consists séguence of digits. Integer
constants can be written in three different nundystems: decimal (base 10), octal (b8sand
hexadecimal (base 16).

Floating-Point Constants
A floating-point constans a base- 10 number that contains either a de@uoiat or an exponent
(or both). Several valid floating-point constants shown below.
0.1 0.2 827.602
50000. 0.000743 12.3 31 5.0066
2 E-8 0.006e-3 1.6667E+8 .12121212e12
The following arenotvalid floating-point constants for the reasonsestat

1 Either a decimal point or an exponent mugtriesent.

1,000.0 lllegal character (,).

2E+10.2 The exponent must be an integer quarititagnot contain a decimal point).
3E 10 lllegal character (blank space) in the exepdb.

Character Constants
A character constants a single character, enclosed in apostrophesgirggle quotation marks).
Several character constants are as follows; X ' ‘3’

String Constants

A string constantconsists of any number of consecutive charactectu@ling none), enclosed in
(double) quotation marks. Several string constargsas follows;

"green” "WashingtorD.C. 20005H "

"$19.95" "THE CORRECT ANSWERS:' 2* (1+3)/J "

"Line \nLine 2\nLine3"

Note that the string constant "Line 1\nLine 2\nLieextends over three lines, because of the
newline characters that are embedded within thegstfhus, this string would be displayed as
Line 1

Line 2

Line 3.
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3.2.2 Variables
A variableis an identifier that is used to represent someipé type of information within a
designated portion of the program. In its simpfestn, a variable is an identifier that is used to
represent a single data item; i.e., a numericahtiiyaor a character constant. A given variable
can be assigned different data items at variouseplavithin the program. Thus, the information
represented by the variable can change duringxbeudon of the program. However, the data
type associated with the variable cannot change.pfogram contains the following lines.
inta,b,c;
char d;

aw

o &
-+
e

coowaoO0oTw:
IO T TR T TR TR

- NRA
1
o

d= "

The first two lines aréype declarationswhich state that a, b and c are integer variables,
and that d is a char-type variable. Thus a , bawndl each represent an integer-valued
guantity, and d will represent a single character.

3.3 DATATYPES

C supports several different types of data, eacwloth may be represented differently within
the computer’'s memory. The basic data types aesliselow. Typical memory requirements are
also given. (The memory requirements for each tygia will determine the permissible range of
values for that data type. Note that the memoryireqnents for each data type may vary from
one C compiler to another.)

Table 1.1 Data Types

Int integer quantity 2 bytes or one word
Char single character 1 byte
Float floating-point number (i.e., |al word(4 bytes)

number containing a decimal
point and or an exponent)

Double double-precision floating- 2 words (8 bytes)
point number (i.e., more
significant figures, and an
exponent which may

be larger in magnitude)
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The basic data types can be augmented by the uke dhta typeualifiers short , long, signed
and unsigned. For example, integer quantities @ddfined as short int , long int or unsigned
int.

3.4 Operators on Data: Arithmetic and Logical Operaor

The data items that operators act upon are cajpedands.Some operators require two
operands, while others act upon only one operarukt Mperators allow the individual operands
to be expressiong few
operators permit only single variables as operands

3.4..1 Arithmetic Operations

There are fivarithmetic operatorsn C. They are

Operator Purpose
+ addition
subtraction
* multiplication
/ division
% remainder after integer division

The % operator is sometimes referred to asntibelulus operator Exampleof the arithmetic
expression

i. (a-b)/(c*d).
i. 2% ((i%5)* (4+(j-3)/(k+2)))

3.4.2 Logical Operators
There are foulogical operatorsan C. They are;

Operator Meaning

< less than

<= less than or equal to

> greater than

>= greater than or equal to
== equal to

I= not equal to

&& and

I or

Exercises

Ouir first class exercise on how to work with dataiC program;

1. write a program to print numbers using you odanitifier.

2. Write a program to display your name on the rtooni

3. Modify the program to display your address ahdn@ number on separate lines by adding
two additional "printf" statements.
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Sample;

main( )

{

int index;

index = 13;

printf("The value of the index is %d\n",index);
index = 27,

printf("The valve of the index = %d\n",index);
index = 10;

printf("The value of the index = %d\n",index);

}

3.5 Control Structures
The C programming language has several structardsdping and conditional branching. We
will cover them all in this section and we will begvith the while loop.

3.5.1 The While Loop

The while loop continues to loop while some condition is true.aWthe condition becomes
false, the looping is discontinued. It thereforeslqust what it says it does, the name of the loop
being very descriptive.

An example of a while loop.

[* This is an example of a "while" loop */

main( )

{

int count;

count = 0O;

while (count < 6) {

printf("The value of count is %d\n",count);

count = count + 1,

}
}

3.5.2 The Do-While Loop

A variation of the while loop is illustrated in tipepogram below which you should load
and display.

[* This is an example of a do-while loop */
main( )

L

int i;

i=0;

do {

printf("the value of i is now %d\n",i);
i=i+1;

} while (i < 5);

}
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This program is nearly identical to the last oneegt that the loop begins with the reserved
word "do", followed by a compound statement in bsathen the reserved word "while", and
finally an expression in parentheses. The statesriarihe braces are executed repeatedly as
long as the expression in parentheses is true.

3.5.3 The For Loop

The "for" loop is really nothing new, it is simply new way of describe the "while" loop. An
example of a program with a "for" loop.

[* This is an example of a for loop */

main( )

{

int index;

for(index = O;index < 6;index = index + 1)

printf("The value of the index is %d\n",index);

}

The "for" loop consists of the reserved word "ffallowed by a rather large expression in
parentheses. This expression is really compos#ueé fields separated by semi-colons. The
first field contains the expression "index = 0" am@n initializing field. Any expressions in

this field are executed prior to the first passtigh the loop. There is essentially no limit as

to what can go here, but good programming praetimeld require it to be kept simple.

The second field, in this case containing "indeX'<is the test which is done at the beginning
of each loop through the program. It can be anyesgion which will evaluate to a true or
false. The expression contained in the third fisldxecuted each time the loop is executed but it
is not executed until after those statements imthm body of the loop are executed.

3.5.4 The If Statement
An example of our first conditional branching staént; the "if".
[* This is an example of the if and if-else statetset/

main()

{

int data,;

for(data = O;data < 10;data = data + 1) {

if (data == 2)

printf("Data is now equal to %d\n",data);

if (data < 5)

printf("Data is now %d, which is less than 5\n"aat
else

printf("Data is now %d, which is greater than 4diata);
} I* end of for loop */

}

Consider the first "if" statement. It starts willetkeyword "if" followed by an expression in

parentheses. If the expression is evaluated andiftiube true, the single statement following
the "if" is executed. If false, the following statent is skipped. Here too, the single statement
can be replaced by a compound statement composaverfal statements bounded by braces.
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3.5.5 The If-Else

The second "if" is similar to the first, with thddition of a new reserved word, the "else”,
following the first printf statement. This simplgys that, if the expression in the parentheses
evaluates as true, the first expression is execotedrwise the expression following the "else"
is executed. Compile and run this program to séeldes what you expect.

3.5.6 The Break And Continue
An example of two new statements; “break” and “ocurg”

main( )

{

int xx;

for(xx = 5;xx < 15;xx = xx + 1){

if (xx == 8)

break;

printf("in the break loop, xx is now %d\n",xx);
}

for(xx = 5;xx < 15;xx = xx + 1){

if (xx == 8)

continue;

printf("In the continue loop, xx is the now %d\nX)x
}

}

Notice that in the first "for" there is an if statent that calls a break if xx equals 8. The break
will jump out of the loop you are in and begin exteg the statements following the loop,
effectively terminating the loop. This is a valuaktatement when you need to jump out of a
loop depending on the value of some results cakedlam the loop. In this case, when xx reaches
8, the loop is terminated and the last value pdintél be the previous value, namely 7.

The next "for" loop, contains a continue statenvemich does not cause termination of the loop
but jumps out of the present iteration. When tHeeraf xx reaches 8 in this case, the program
will jump to the end of the loop and continue exewythe loop, effectively eliminating the

printf statement during the pass through the lobpmxx is eight. Compile and run the program
to see if it does what you expect.

3.5.7 Switch Statement

An example of the biggest construct yet in the 1@jleage; the switch.
main( )

{

int truck;

for (truck = 3;truck < 13;truck = truck + 1) {
switch (truck) {

case 3 : printf("The value is three\n");
break;

case 4 : printf("The value is four\n");
break;

caseb:
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caseb6:

case7:

case 8 : printf("The value is between 5 and 8\n");
break;

case 11 : printf("The value is eleven\n");

break;

default : printf("It is one of the undefined valu@y;
break;

} I* end of switch */

} I* end of the loop */

}

The switch is not difficult, so don’t let it intidate you. It begins with the keyword "switch"
followed by a variable in parentheses which iss¥wéching variable, in this case "truck”. As
many cases as desired are then enclosed withiim aefgmaces. The reserved word "case" is
used to begin each case entered followed by theeva#lthe variable, then a colon, and the
statements to be executed. Compile and run tofseedoes what you expect it to after this

discussion.

3.5.8 Goto Statement

[= File Edit Search Wiew Project Debug Tool Cptions Window  Help — =) =
cl=a| Erlthlt [F1En ol ol wles (=l [~ [#¥ [ ed="]="] [EFE
main () -
L
int dog,cat,pig:s
goto real sStart:s
some__where:
princf ("This i=s anocther line of the mess. ™) »
goto stop it:
A* Ethe following section is the only section with a useable goto =/
real sStart:
For(dog = l:dog < &6:dog++) 1
For(cat = 1l:catc < &rcac++) £
For(pig = 1:;pig < S9:pig++) i
printf("Dog = 3d Cat = %$d Pig = 3d'\n",dog,cat,pig) s
i1FfE ({ (dog + cat + Dpig) > 8 ) goto enouwughs
enough: printf("Those are encugh animals for now. ™) 7
A* this is the end of the secticon with a nseable goto statement =7
printf("\"nThis is the first lime out of the spaghetti code.™»Nn™) :
goto Ttherer
where:
printf("This=s i= the third line of the spaghetti code.n™) ;-
goto Some wherers
there:
princf("ctchis i=s the sSsecond line of the sSspaghectci code.n™) »
goto where:
Stop  d1t:
printcf ("This is the last line of the mess.n™) »
-
ld | - |_|

Figure 1.2(e):An example of a file with some "goto" statementg.in

To use a "goto" statement, you simply use the veseword "goto”, followed by the symbolic
name to which you wish to jump. The name is thexcgdl anywhere in the program followed

by a colon.

Exercises

1. Write a program that writes your name on theitooten times. Write this program three
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times, once with each looping method.

2. Write a program that counts from one to temtprithe values on a separate line for each,
and includes a message of your choice when thet t®8rand a different message when the
countis 7.

3.6 LIBRARY FUNCTIONS

The C language is accompanied by a numbetibvary functionsthat carry out various
commonly used operations or calculations. Thesaribfunctions are not a part of the language
per se, though all implementations of the languageide them. Some of these include;
Function Type

abs (i) int
exp(d) double
fabs (d) double
floor (d) double
pow(d1,d2) double
printf ( ...) int
putchar(c) int
sqrt(d) double
scanf( ...) int

tan (d) double
tolower (c) int
toupper (c) int

3.7 FUNCTIONS
A function is a self-contained program segment taaties out some specific, well-defined task.
C program can be modularized through the intelligese of functions. the use of a function
avoids the need for redundant (repeated) progragiithe same instructions. A function will
process information that is passed to it from thH#irg portion of the program, and return a
single value. A good example to describe functisres follows;
[* convert a lowercase character to uppercase wsprggrammer-defined function */

#include <stdio.h>

char lower-to-upper(char c ') /* functiond erfition */

char c2;

c2=(cl>="a"&&cl<=2")7('A'+cl-3:cl;

return(c2);

}

main( )

{

char lower, upper;

printf("Please enter a lowercase character: ") ;

scanf ( *%c" &lower) ;

upper = lower-to-upper( lower) ;

printf\nThe uppercase equivalent is %c\n\n", upper

}
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This program consists of two functions-the requimeain function, preceded by the programmer-
defined function lower-to-upper. Compile and runstee what the program does. A function
definition has two principal components: thiest line (including theargument declarations),
and the body of the function.

3.8 ARRAYS
An array consists of a set of objects (called ligsnents), all of which are of the same type and
are arranged contiguously in memory. In generdly tre array itself has a symbolic name, not
its elements. Each element is identified by anxndbich denotes the position of the element in
the array. The number of elements in an array liectds dimension. The general form of an
array isdatatype array[ expression]
Several typical one-dimensional array definitiors shown below.-

int x[I00];

char text [8 O] ;

float n[12];
We have two type of arrays; One Dimensional Arrand aMultidimensional Array. Their
declarations are similar but that of Multidimensibis a little more complex.
data- typearray[expression | | expressior2l . . . [expression n]
Several typical multidimensional array definiticare shown below.
float table[50][50];
char page[24][80];

EXERCISE

1. Describe the array that is defined in each efftiiowing statements.

char name[30];, float c[6];, int params[5] [ 5];

2. Write an appropriate array definition for eachh@ following problem situations.

(a) Define a one-dimensional, 12-element integer acedled c. Assign the values 1, 4, 7, 10, . . .
to the array elements.

(b) Define a one-dimensional character array callechtpdissign the string "NORTH" to the
array elements. End the string with the null chizrac

3.9 POINTERS

Simply stated, a pointer is an address. Insteadeofg a variable, it is a pointer to a
variable stored somewhere in the address spacheoprogram. It is always best to use an
example to display a pointer.
Example of a program with some pointers in it.

main( ) /* illustratrion of pointer use */

{

int index,*pt1,*pt2;

index = 39; /* any numerical value */

ptl = &index; /* the address of index */

pt2 = ptl,;

printf("The value is %d %d %d\n",index,*pt1,*pt2);

*ptl = 13; /* this changes the value of index */

printf("The value is %d %d %d\n",index,*pt1,*pt2);
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}

The following two rules are very important whenngspointers and must be thoroughly
understood.

1. A variable name with an ampersand in front aleines the address of the variable and
therefore points to the variable. You can therefesal line six as "ptl is assigned the value of
the address of "index".

2. A pointer with a "star" in front of it refers tbe value of the variable pointed to by the painte
Line nine of the program can be read as "The st(staedred) value to which the pointer "pt1"
points is assigned the value 13". Now you can deeitns convenient to think of the asterisk
as a star, it sort of sounds like the word store.

Shown below is a simple program that illustratesredationship between two integer variables,
their corresponding addresses and their assoqaiaters.
#include <stdio.h>

main( )

{

intu=3;

intv;

int*pu; [* pointer t 0 an integer */
int*pv; [* pointer t 0 an integer */

pu = &u; / * assign address of ut o pu */
vV =*pu; / * assign value of uto v */

pv = &v; [* assign address of vt o pv */

printf("\nu=%d &u=%x pu=%x *pu=%d’, u, &u, pu, *pu)

printf("\n\nv=%d &v=%x pv=%x *pv=%d", v, &v, pv, *p);

}
Note that pu is a pointer to u, and pv is a poittev. Therefore pu represents the address of u,
and pv represents the address of v.Pointers aea pfissed to a function as arguments. This
allows data items within the calling portion of theogram to be accessed by the function,
altered within the function, and then returnedhe talling portion of the program in altered
form. Pointers can work with arrays and even fuordibecause you can return a function using
a pointer to the calling function.

4.0 Conclusion
A good consistent practice will help you improvelativersify your knowledge and skill on C.
Also be encouraged to read further and deeper loetyus material.

5.0 Summary

In this unit you have been given the introductooneept on programming with C. Also you
have learnt on how to create a C source file, tmeept of arrays and the introduction into some
control structures in C.

6.0 Tutor Marked Assignment

1.0 What do you understand by Control Structurefin@ethe standard format of four
different Control Structures in C.

2. Write an appropriate array definition for eac¢hh® following problem situations.
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(a) Define a one-dimensional, 12-element integer acedled c. Assign the values 1, 4, 7, 10, . . .
to the array elements.

(b) Define a one-dimensional character array callechtpdissign the string "NORTH" to the
array elements. End the string with the null chimac

7.0 Further Reading

1. Schuam Outlines Theory And Problems Of ProgramgriVith C, Second Edition tyron S.
Gottfried, Ph.DISBN 0-07-024035-3 Copyright @96, 1990 The McGraw-Hill Companies,
Inc. 541 pages.

2. C programming Tutorial-http://www.iu.hio.no/~mRAC Tutorial/CTutorial.html

3. C tutorial- http://einstein.drexel.edu/coursest(p_Phys/General/C_basics/
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1.0Introduction

C++ among many programming language is one théile. C++ was built on an already
existing programming language C, having close sintyl in many aspects including its way of
declaration, data type and control structure batinput and output conventions differs. C++ is a
general purpose programming language that

—is a better C,

— supports data abstraction,

— supports object-oriented programming, and
— supports generic programming

C++ is case sensitive. In other words, uppercask lawercase letters are considered to be
different. A variable named age is different fromgei which is different from AGE. Some words
are reserved by C++, and you may not use themréabl@anames. Another name for keywords
is reserved wordsThese are keywords used by the compiler to cbptnar program. Keywords
include if, while, for, and main.

Note that you need to get yourself a copy of theettgpment kit(possibly the Turbo C software).

Install and launch,You should see a page like this:

Fﬁ Turbo C+ + - | = | (=] ﬁ

| File Edi_’IL Search Vi':?w Project Debug Tnn:nl. Options Wind.r:nw Help |
B B F L R R S R

opanancsos

E] citowind5\bintnonamel.cpp

: | o]

1:1 Insert

Figure 1.3(a): The Development window for C++

2.0 Objectives
On completing this unit, you would be able to:

» Create and write a C++ source code

* Understand Control Structure in C++
* Understand Functions in C++

* Create Classes and Objects

» Understand Pointer and Arrays in C++
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3.0 Creating a C++ source file

To start a C++ code, we can use a C++ compilerTikdo C++ or Borland C++. Start with the
following steps:

1. Open the C++ compiler, it looks like the figure dogl

Figure 1.3(b) Turbo C++ compiler environment

2. Click on File menu from and the select the Savep®n to save the file with a file name
and an extension. The file name extension of C+tcp”. For example man.cpp is the
file name that indicates the type of file throuthfile extension as a C++ file.

area.c = eh
areal.c = TCWIN4S
area2.c £= BIN

areal.c
aread.cpp
average.c
class.c
class2.c
comp.c
deji.c
dejil.c
depl11l.c

C++ gource [*.c;*cpp] ~

Figurel.3(c) Menu for saving source file
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3. The file is then saved. Writing and editing of cede done in the blank/white space

environment of the compiler.
Broe L TS LT THEER T | i

file Edt Search View Project Debug Tool Options Window Help

@%;gm\g\a‘,[‘,v|‘;1%(g§” D Rl v ] t;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;;;;;;;;;;;;;;;;;;;;
[ citcwinds\binkman.cpp =[] x|
-
L .

[ Message -0l x|

146 Insert

Figurel.3(d) The saved C++ file with a blank working spacedsefor use.

3.1 Elements of C++ program

The elements of C++ are like the main parts ofGhe codes. They can be divided into three
parts;

A. Program Comments
Program comments are explanatory statements thatgo include in the C++ code that you
write to give an over view of what the program lisadout. All programming languages allow
for some form of comments. C++ compiler evaluatese lines of codes not as the executable
codes. As a result, when we run our executablethikese lines of code are effectively ignored. It
could be in this forms;

[* This program displays "Hello!"*/

/I This program displays "Hello!”

B. Include Statements

This is one the most important line of code in (@gram, #include <iostream>.These are also
known asheader files They are found in a special directory that islelsshed when you install
your compiler with each one providing the programe write with a different piece of
functionality that otherwise we would have to writeirselves. As to the particulars of
iostream—the letten® in iostream refer to input-output, which is a corgpuerm that describes
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how data is input into our programs and how we igigirmation out of them. If we fail to
include the iostream file in our program, we woulldre able to display the words ‘Hello!

C. The main () Function
The main() function is a section of code where the major uddtons of a C++ program are
placed. It contains the data that are declaredaasbles or constants, objects created from
classes, namespace declaration, data type dectaid others. There are other functions that
can be created in the program but the main() foncthust be created, without it there is no
existence of the code.

int main()

The aboveint main shows that the returned value of ttmain () function will be aninteger
value.

#include <iostream>

int main ()

{
using namespace std;
cout << "Welcome to my world!";
return O;

}

NOTE: All line of code or C++ statement must endhva semicolon (;) else the line of code will
not be executed by the compiler.

3.2 Data: Constants and Variables

Data is input into a computer program to be praegasto meaningful output.

Variables

Values—numbers and characters, for example—aredstor variables while the program is
running. As the name implies, the values of theabdes can change at any time. The types of
variable include;local variable-which is a variable declared in a functiagipbal variables-
which are variables declared outside of a functiond the variable can be accessed—updated and
retrieved—from any function in the programlass variables-technically calledmember
variables which are variables declared in a C++ classsatic variablesae can declare a data
type for a variable and assign values to it. Exangblocal variables andglobal variable

1.int numberl;
numberl = 12;

2. void smiley()
{

using namespace std;
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int number = 44;
cout <<"smiley has executed and \n";
cout <<"the value of number is " << number << "\n";

}

In C++, variable names must start with either &etebr an underscore and may not
contain spaces. Assigning an initial value to aade is calledinitialization. Several other
variable types are built into C++. They can be @mently divided into integer variables (the
type discussed so far), floating-point variables] eharacter variables.

Floating-point variables have values that can bgressed as fractions—that is, they are real
numbers. Character variables hold a single byteaaadised for holding the 256 characters and
symbols of the ASCII and extended ASCII characets.sThe ASCII character set is the set of
characters standardized for use on computers. AS@h acronym foAmerican Standard Code
for Information InterchangeNearly every computer operating system suppo8€W although
many support other international character setgeis

The types of variables used in C++ programs areribes! in Table below. This table shows the
variable type how much assumes it takes in menearg, what kinds of values can be stored in
these variables. The values that can be storededeemined by the size of the variable types.

Table 1.3(a) Variable data types

Type Size Values

bool 1 byte True or false

unsigned short int 2 bytes 0 to 65.535

short int 2 bytes -32.768 to 32.767

unsigned long int 4 bytes 010 4.294.967.295

long int 4 bytes -2.147.483.648 to0 2.147.483.647

int (16-bit) 2 bytes -32.768 to 32.767

int (32-bit) 4 bytes -2.147.483.648 to 2.147.483.647

unsigned int (16-bit) 2 bytes 0 to 65.535

unsigned int (32-bit) 4 bytes 0 to 4.294.967.295

char 1 byte 256 character values. if signed. then -128 to 127: if
unsigned, then 0 to 255

float 4 bytes -1.2e-38 to 3.4e38

double 8 bytes -2.2e-308 to 1.8e308

Constants

A constant is similar to a variable in that it ivep an easy-to-remember name and holds a
value. Unlike a variable, however, once you assigialue to a constant, its value can never be
changed. You declare a constant in a manner sitailarvariable, you use the keywaronstto
designate a constant, like this-

const int BOOSTER = 100;

const float Pl = 3.142;

Constants are named using all capital letters, B®REOSTER in the example above. C++ has two
types of constants: literal and symbolic.
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. Literal Constants
A literal constant is a value typed directly intauy program wherever it is needed, for example:

int myAge = 39;

myAge is a variable of type int; 39 is a literahstant. You are not allowed to assign a value to
39, and its value can’t be changed. It israalue because it can only appear on the right side of
an assignment statement.

II. Symbolic Constants

A symbolic constant is a constant that is represkebly a name, just as a variable is represented.
Unlike a variable, however, after a constant igiafized, its value can’t be changed. If your
program has one integer variable named studentsaoither named class, you could compute
how many students you have, given a known numbelaskes, if you knew each class consisted
of 15 students:

students = classes * 15;

In this example, 15 is a literal constant. Your eadould be easier to read, and easier to
maintain, if you substituted a symbolic constamttfos value:

students = classes * studentsPerClass
If you later decided to change the number of sttgleneach class, you could do so where you
define the constant studentsPerClass without hawimgake a change every place you used that
value. Two ways exist to declare a symbolic coristkanC++. The old, traditional, and now
obsolete way is with a preprocessor directive, ihdednd the const keyword.

3.3 Data Type: Numeric and Non-Numeric

C++ has a set of fundamental data types correspgrdithe most common basic storage
units of a Computer. Each C++ data type has uniougnory requirements, along with
capabilities and operations that you can performtteem. Declaring a data type that is not
appropriate for the data you wish to store in iaisommon beginner’s error and can result in a
range of problems- from your program not compiletgall, to it compiling and running but
giving incorrect results. The most common data syae : Boolean typd¢ol), Character types
(char), Integer typesiiit), Floating point types doublg, Pointer typesit*), and Array types (
char]). We can categorize them into Numeric and Nan¥i¢ric data types.

3.4 Numeric Data Type

C++ numeric data types are assigned to variablstote a number that will later be used
in a mathematical calculation. In C++, there are tategories of numeric data typegegers
which are whole numbers, such as 1 or 2, fevating-point numberswhich are numbers with a
fractional part, such as 1.2 or 2.4. Within theegdr category you have a choice of a data type
that supports negative and positive numbers ortipesnumbers only. Always choose short,
unsigned short, int, unsigned int, long, and ureigfong data types to store whole numbers
(called integers) such as 23, 45, and 34470. shmrtand long allow for both positive and
negative numbers. Choose float or double data typestore numbers with fractions such as
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3.1416, 23.12 and 644.67. Select a data type apategdor the values you wish to store in the
variable. If the data type has a range much lattgen you will need, you will waste valuable
computer memory. When assigning a numeric valug tariable, don’'t include commas in the
number. For example, 5,028 should be coded as 5028.

3.4.1 Non-numeric Data Type
This set of data type does not involve any aritliengperation on it and hence it includes logical
(boolean) data type, string and character datestype

» Boolean Type

A Boolean bool) can have only two possible values: True and Fa#lsBoolean is used to
express the results of logical operations.
#include <iostream>

int main()

{

bool married = true;

bool single = false;

cout << "The value of married is " << married <<dkn
cout << "The value of single is " << single ;

return O;

}

» Character Types

A variable of typecha r can hold a character of the implementation’s charaset. For
examplechar ch="a’; A charhas 8 bits so that it can hold one of 256 differattes.
#include <iostream>

int main()
{
char characterl ='a’;
cout << "The value of characterl is " << characterl
return O;
}

e String Types

To store more than one character in a variable,witluneed to declare a String data type
instead. String is not a fundamental data typ&+r, a String is an object, but a String variable
is declared just like any other data type. A rafeesto the C++ ‘string’ library is the particular
library that contains the code that allows us te tie string object. Some C++ compilers will
complain that they can't find the string objecydu don’t include a reference to the library.

#include <iostream>
#include <string> // include for C++ standard sirolass
int main()
{
string stringl = "John Smiley";
cout << "The value of stringl " << stringl;
return O;
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3.4.2 Operations on Data: Arithmetic, Logical Oper&on

Operations on that data vary based on the data Typre several choices as to what to
do with this result. You can choose to ignore iscdrd it, assign it to a variable, or use it in an
expression of some kind.

Determining the Order of Operations
All operators perform some defined function. In ifidd, every operator has@ecedence— a
specified place in the order in which the expressiare evaluated. Consider, for example, how
precedence affects solving the following problem:

intvar=2*3 + 1,

If the addition is performed before the multiplicat, the value of the expression is 2 times 4 or
8. If the multiplication is performed first, thelua is 6 + 1 or 7.
The precedence of the operators determines whofigsies
Table 3-1 shows that multiplication has higher pdamce than addition, so the result is 7. (The
concept of precedence is also present in arithméter adheres to the common arithmetic
precedence.)
So what happens when we use two operators of tne gaecedence in the same expression?
Well, it looks like this:

intvar=8/4/2;

But is this 8 divided by 2 or 4, or is it 2 dividdry 2 or 1? When operators of the same
precedence appear in the same expression, thegvaheated from left to right (the same rule
applied in arithmetic). Thus, the answer is 8 daddy 4, which is 2 divided by 2 (which is 1).
The expression

x /100 + 32
divides x by 100 before adding 32. But what if gfregrammer wanted to divide x B0 plus
32?The programmer can change the precedence by bgreftpressions together in parentheses
(shades of algebra!), as follows:

x/(100 + 32)

NOTE: In a given expression, C++ normally performs nplitation and divisiorbefore
addition or subtraction. Multiplication and divisidhave higher precedence than addition and
subtraction.

3.4.3 Arithmetic Operations
Arithmetic operations are performed on data starechumeric variables or numeric

constants. Arithmetic operations cannot be perfdroreany other kind of data, if you try, you'll
either get a compiler error or a runtime error.sldperation involves the following operators;

» Addition Operator

The addition operation (+) adds two operands, opkyacan be a number, a variable, a
constant, or any expression that results in a numbe
number3 = numberl + number2;
#include <iostream>
int main()

{
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int numberl = 12;

int number2 = 23 ;

cout << "The answer is " << (numberl + number2);
return O;

» Subtraction Operator
The subtraction operator (—) works by subtracting operand from another and returning a
result. In actuality, it subtracts the operandtsmight side from the operand on its left.
#include <iostream>
int main()
{
int numberl = 44;
int number2 = 33;
int result = 0;
result = numberl - number2;
cout << "The answer is " << result;
return O;

* Multiplication Operator
The multiplication operator (*) multiplies two oerds,”
#include <iostream>
int main()
{
int numberl = 4;
int number2 = 3;
int result = O;
result = numberl * number2;
cout << "The answer is " << result;
return O;

» Division Operator
The division operator (/) works by dividing one ogoed by another and returning a result. In
actuality, it divides the operand on the left safethe division operator by the operand on the
right but the result must be assigned a data tygenhay not be an integer.
#include <iostream>
int main()
{
int numberl = 5;
int number2 = 2;
int result = 0;
result = numberl / number2;
cout << "The answer is " << result;
return O;
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* Remainder Operator
The remainder operation-sometimes called tiedulus operatiomeals with remainders.
The result of the remainder operation is the redeirof a division operation. For instance, 7
divided by 2 is 3, with a remainder of 1.
#include <iostream>
int main()
{
int numberl = 5;
int number2 = 2;
int result = 0;
result = numberl % number2;
cout << "The remainder is " << result;
return O;

* Increment Operator
This operator adds 1 to its value, usually perfatme variables.
#include <iostream>

int main()
{
int numberl = 5;
numberl++;
cout << "The answer is " << numberl;
return O;

» Decrement Operator
This is the opposite of the increment operatosulitracts 1 from its value.
#include <iostream>

int main()
{
int numberl = 5;
numberl--;
cout << "The answer is " << numberl;
return O;
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Table 1.3(b): Table of Arithmetic Operators in C++

Table 3-1 Mathematical Operators in Order of Precedence

Precedence  Operator Meaning

1 +(unary) Effectively does nothing
1 - {unary) Returns the negative of its argument
2 ++ (unary) Increment

2 -~ (unary) Decrement

3 * (binary) Multiplication

3 / (binary) Division

3 % (binary) Modulo

4 +{binary) Addition

4 - {binary) Subtraction

5 =, *=%=+4=,-=(special)] Assignment types

3.4.4 Logical Operations

There is a whole other class of operators knowthakgical operators C++ programs have to
make decisions. A program that can’'t make decisignsf limited use. The temperature-
conversion program laid out in Chapter 1 is absut@mplex you can get withosbmetype of
decision-making. Invariably a computer program dgetghe point where it has to figure out
situations such as “Dthis if the a variable is less than some value, do thider thing if it's
not.” That's what makes a computer appear to lligént — that it can make decisions.

Simple Logical Operator
The simple logical operators are show in the takelew.

Table 1.3(c): Table of Simple Logical Operators

Tahle 4-1 Simple Operators Representing Daily Logic

Operator Meaning

Equality; true if the left-hand argument has the same value as
the right

I- Inequality; opposite of equality

> Greater than, less than; t rue if the left-hand argument is greater
than or less than the right-hand argument

»=, <= Greater than or equal to, less than or equal to; true if either > or
==is true, OR either<or=is true

&b AND; true if both the left-and right-hand arguments are Lrue

OR; t rue if either the laft-or the right-hand arqgumentis true

! NOT; t rue ifits argumentis false
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The first six entries in the figure above ammparisonoperators. The equality operator is used
to compare two numbers. For example, the followsgue if the value of n is 0, and is false
otherwise:
Looks can be deceiving. Don’t confuse the equajpgrator (==) with the assignment operator
(=). Not only is this a common mistake, but it'm&take that the C++ compiler generally cannot
catch — that makes it more than twice as bad.

n = 0; // programmer meant to say n ==
The greater-than (>) and less-than (<) operat@sianilarly common in everyday life

3.4.5Bitwise Logical Operations

All C++ numbers can be expressed in binary forrmaBy numbers use only the digits 1 and 0O to
represent a value. The following table definessiieof operations that work on numbere bit

at a time hence the terrbitwiseoperators.

Table 1.3(d) Table of Bitwise Logical Operators
Table §4-2 Bitwise Operators

Operator Function

NOT: Toggle each bit from 1to 0 and from0to 1

& AND each bit of the left-hand argument with that on the right
0R each bit of the left-hand argument with that on the right

A XOR (exclusive OR) each bit of the left-hand argument with that on
the right

3.5 CONTROL STRUCTURE

Computer programs are all about making decisiohshd user presses a key, the computer
responds to the command. This section focuses otrating program flow. Flow-control
commands allow the program to decide what actiotake based on the results of the C++
logical operations performed. There are basicdihed types of flow-control statements: the
branch, the loop, and the switch.

1. Branch Statement

The simplest form of flow control is theanch statement his instruction allows the program to
decide which of two paths to take through C++ undions, based on the results of a logical
expression.

Figure 1.3(e) illustrates the branch statementemgeinted using thié statement
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'Figure 1.3(e):The branch Statement

First, the logical expression m > n is evaluatédhé result of the expression is true, control
passes down the path marked Path 1 in the pregioippet. If the expression is false, control
passes to Path 2. The else clause is optiondlidfriot present, C++ acts as if it is present but
empty. Actually, the braces are optional (sortibfhere’s only one statement to execute as part
of the if. If you lose the braces, however, it'sbamrassingly easy to make a mistake that the
C++ compiler can't catsch.

2. Loops

Branch statementllow you to control the flow of a program’s exdoutfrom one path
of a program or another. This is a big improvement, still not enough to write full-strength
programs. Executing the same command multiple timegpuires some type of looping
statements.

While Loop

The simplest form of looping statement is the wlolgp. Here’s what the while loop looks like:

while(condition)

{
}

The conditionis tested. This condition could be if var > 10 fovarl == var2 or anything else
you might think of. If it is true, the statementghin the braces are executed. Upon encountering
the closed brace, C++ returns control to the beggrand the process starts over. The effect is
that the C++ codevithin the braces (i.e. code block) is executedeatpdlyas long as the
condition is true. If the condition were true thistf time, what would make it be false in the
future? Consider the following example program:

Il ... repeatedly executed as long as conditidrues
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// ocuotputting astring arg nomber of times.

$include <catdio>
* <catdliby>
$include <iostream>

int main{int nNumberafArgs, char* pszargs([])

{

A4 inpot the loop count

int loopCountc:

cout << "Enter loopCount: ";

cin >» loopCount;

/7 now loop that many times

while {(loopCount > 0)

{

loopCount = loopCount — 1;

cout << "Only " << loopCount << " loops to go’\n™;
13

// wait until user is ready before terminating program
ff to allow the pser to see the program results
system|"BAUSE") ;

return 0O;

;]l | i | . ﬂﬂ

Figure 1.3(f): The while loop.

WhileDemo begins by retrieving a loop count frone thser, which it stores in the variable
loopCount. The program then executes a while lobpe while first tests loopCount. If
loopCount is greater than zero, the program entersody of the loop (thbodyis the code
between the braces) where it decrements loopCaouit énd outputs the result to the display.
The program then returns to the top of the loog$d whether loopCount is still positive.

When executed, the program WhileDemo outputs theltseshown in this next snippet. Here |
entered a loop count of 5. The result is that ttegm@mm loops 5 times, each time outputting a
countdown.

Enter loopCount: 5
Only 4 loops to go
Only 3 loops to go
Only 2 loops to go
Only 1 loops to go
Only O loops to go
Press any key to continue . . .
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If the user enters a negative loop count, the amogskips the loop entirely. That's because the
specified condition is never true, so control negeters the loop. A separate, less frequently
used version of the while loop known as the dowhile:

do

/I ...the inside of the loop
} while (condition);

The condition is only checked at the beginninghef while loop or at the end of the do . . . while
loop. Even if the condition ceases to be true atesdime during the execution of the loop,
control does not exit the loop until the conditismetested.

for loop
The most common form of loop is ther loop. Thefor loop is preferred over the more basic
while loop because it's generally easier to redek for loop has the following format:

for (initialization; conditional; increment)

{
/I ...body of the loop

Execution of theor loop begins with thenitialization clausewhich got its name because it's
normally where counting variables are initializ&te initialization clause is only executed once
when thefor loop is first encountered. Execution continueshwitie conditional clauseThis
clause works a lot like the while loop: as longtlas conditional clause is true, tiher loop
continues to execute.

The for loop is best understood by example. Thieiohg ForDemo program is nothing more
than the WhileDemo converted to use the for loapstoict:
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int main(int nMNumberofirgs, char*® pszhrgs[])
{

S inpuot thke loop conrnt

int loopCount;

cout << "Enter loopCounts ™3
cin >»>» loopCountc:
A4 connt pp to the lodp connt limit

for (; loopCount > O:7)

{ e

loopCount = loopCount — i

cout. << "Only " << loopCount << " loop=s To gohn™: |
A/ wait potil pser is ready before terminating program

A4 tao allow the nser to see the program resnlts —
4 | | »

25:1 | Inset | Modified

Figure 1.3(g): The For Loop.

The program reads a value from the keyboard intovdriable loopCount. The for starts out
comparing loopCount to zero. Control passes ingoftin loop if loopCount is greater than zero.
Once inside the for loop, the program decremerdp@munt and displays the result. That done,
the program returns to the for loop control. Cohngkips to the next line after the for loop as
soon as loopCount has been decremented to zerthrédl sections of a for loop may be empty.

3. Switch Statement

One last control statement is useful in a limitediber of cases. The switch statement resembles
a compound if statement by including a number fiécgnt possibilities rather than a single test:

switch(expression)
{
case cl:
/I go here if the expression == c1
break;
case c2:
/I go here if expression == c2
break;
default:
/I go here if there is no match

}

The value of expression must be an integer (img,l@r char). The case values c1, c2, and c3
must be constants. When the switch statement isueitered, the expression is evaluated and
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compared to the various case constants. Controthes to the case that matches. If none of the
cases match, control passes to the default clause.
Consider the following example code snippet:
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| int choice; -
cout - PEREer Aol 2o 3P

cin >» choice;

swiltch (choice)

i

case 1:

A4 da "1™ processing
break;

case 2!

A4 do T2T processing

break:;

case 3

A4 do "3" processing
break:;

default:
cout. << P¥ou didn't enter a 1, .2 or 3\n":

] ul
_‘:J I
il _ _ W E2
19:1 | Insert tdodified '
Figure '1.3(h): The Swith Case Statement. -

Once again, the switch statement has an equivaletitis case multiple if statements; however,
when there are more than two or three cases, titehsstructure is easier to understand.

The break statements are necessary to exit thetsatmmand. Without the break statements,
control falls through from one case to the next.

3.6 Functions

Although main() is a function, it is an unusual ofe be useful, a function must be called, or
invoked, during the course of your program. mais{hvoked by the operating system.

A program is executed line by line in the ordeappears in your source code until a function is
reached. Then the program branches off to exebetéunction. When the function finishes, it
returns control to the line of code immediatelydwling the call to the function.
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Example 1.3(a): Demonstrating a Call to a Function

1: #include <iostream.h>

2:

3: /I function Demonstration Function

4: // prints out a useful message

5: void DemonstrationFunction()

6: {

7: cout << “In Demonstration Function\n”;
8:}
9:

10: // function main - prints out a message, then

11: // calls DemonstrationFunction, then prints out

12: /| a second message.

13: int main()

14: {

15: cout << “In main\n” ;

16: DemonstrationFunction();

17: cout << “Back in main\n”;

18: return O;

19:}
The function DemonstrationFunction() is definedlmes 5 to 8. When it is called, it prints a
message to the screen and then returns. Line th# iseginning of the actual program. On line
15, main() prints out a message saying it is innf)aiAfter printing the message, line 16 calls
DemonstrationFunction(). This call causes the condsain DemonstrationFunction() to
execute. In this case, the entire function cons$tthe code on line 7, which prints another
message. When DemonstrationFunction() completas @i, it returns back to where it was
called from. In this case, the program returnsgrte 17, where main() prints its final line.

3.6.1 Using Functions

Functions either return a value or they return yvaiéaning they return nothing. A function that
adds two integers might return the sum, and thusldvbe defined to return an integer value. A
function that just prints a message has nothirrgtiarn and would be declared to return void.
Functions consist of a header and a body. The heamfsists of the return type, the function
name, and the parameters to that function. Thenpzteas to a function enable values to be
passed into the function. Thus, if the function evey add two numbers, the numbers would be
the parameters to the function. A typical functieader looks like:

int sum(int a, int b)

A parameter is a declaration of what type of valilebe passed in; the actual value passed in by
the calling function is called the argument. Mamggrammers use these two terms, parameters
and arguments, as synonyms. Others are carefut #mtechnical distinction. This lessons use
the terms interchangeably.

The body of a function consists of an opening hraego or more statements, and a closing
brace. The statements constitute the work of thetfon. A function may return a value, using a
return statement. This statement will also causeftinction to exit. If you do not put a return

47



statement into your function, it will automaticalleturn void (no value) at the end of the
function. The value returned must be of the typdated in the function header.

3.7 Array

An array consists of a set of objects (calledatementg, all of which are of the same type and
are arranged contiguously in memory. In generdly tire array itself has a symbolic name, not
its elements. Each element is identified byiratex which denotes the position of the element in
the array. The number of elements in an arrayllsectés dimension The dimension of an array
is fixed and predetermined; it cannot be changethdyprogram execution. Arrays are suitable
for representing composite data which consist ohynaimilar, individual items. Examples
include: a list of names, a table of world citiexaheir current temperatures, or the monthly
transactions for a bank account.

An array variable is defined by specifying its dm®n and the type of its elements. For
example, an array representing 10 height measutsr(each being an integer quantity) may be
defined as:

int heights[10];
The individual elements of the array are accesgeiddexing the array. The first array element
always has the index 0. Therefore, heights[0] agidHhis[9] denote, respectively, the first and
last element of heights. Each of heights elemeatsbe treated as an integer variable. So, for
example, to set the third element to 177, we matewr

heights[2] = 177,
Attempting to access a nonexistent array elemeangt, (Beights[-1] or heights[10]) leads to a
serious runtime error (called ‘index out of bounelsor).

Processing of an array usually involves a loop Wwigoes through the array element by element.
Below is an illustration using a function which ¢éskan array of integers and returns the average
of its elements.

Example 1.3(b): function that returns the averagencarray

const int size = 3;
double Average (int numsisize])
{
double average = 0;
for (register i = 0; i < size; ++i)
average += numsi];
return average/size;

}

Like other variables, an array may have an ingeli Braces are used to specify a list of comma-
separated initial values for array elements. Fangle,
int nums[3] = {5, 10, 15};
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initializes the three elements of nums to 5, 1@, &6, respectively. When the number of values
in the initializer is less than the number of elatsethe remaining elements are initialized to
zero:

int nums[3] = {5, 10}; // nums[2] initializes to 0

When a complete initializer is used, the array disi@n becomes redundant, because the number
of elements is implicit in the initializer. Thedirdefinition of nums can therefore be equivalently
written as:

int nums[] = {5, 10, 15}; // no dimension needed
Another situation in which the dimension can bettediis for an array function parameter. For
example, the Average function above can be imprdyedewriting it so that the dimension of
nums is not fixed to a constant, but specified hyaalditional parameter. Example 1.3 (c)
illustrates this.

Example 1.3(c): The dimension of nums is not fixed.
double Average (int numsf], int size)

double average = 0;

for (register i = 0; i < size; ++i)
average += numsi];

return average/size;

A C++ string is simply an array of characters. Example,

char str[] = "HELLO";
defines str to be an array of six characters: lisfers and a null character. The terminating null
character is inserted by the compiler. By contrast,

char str[] = {H', 'E', 'L, 'L, 'O}
defines str to be an array of five characterss #dsy to calculate the dimension of an array using
the sizeof operator. For example, given an arrayhtarse element type is Type, the dimension of
aris:

sizeof(ar) / sizeof(Type)
Multidimensional Arrays
An array may have more than one dimension (i.e, tiwee, or higher). The organization of the
array in memory is still the same (a contiguoususege of elements), but the programmer’s
perceived organization of the elements is differ&or example, suppose we wish to represent
the average seasonal temperature for three magiraian capital cities.

Table 1.3(e): Average seasonal temperature.

Spring Summer Autumn Winter
Sydney 26 34 22 17
Melboume 24 32 19 13
Brisbane 28 38 25 20




This may be represented by a two-dimensional afaytegers:
int seasonTemp[3][4];

As before, elements are accessed by indexing tlag.af separate index is needed for each
dimension. For example, Sydney’s average summepdsgature (first row, second column) is
given by seasonTemp[O][1].

The array may be initialized using a nested in#eat

int seasonTemp|[3][4] ={
{26, 34, 22, 17},
{24, 32, 19, 13},
{28, 38, 25, 20}
3
Because this is mapped to a one-dimensional afrh® elements in memory, it is equivalent to:
int seasonTemp[3][4] = {
26, 34, 22,17, 24, 32, 19, 13, 28, 38, 25, 20
3

The nested initializer is preferred because as agebeing more informative, it is more versatile.
For example, it makes it possible to initializeottie first element of each row and have the rest
default to zero:

int seasonTemp[3][4] = {{26}, {24}, {28}};
We can also omit the first dimension (but not sgbeat dimensions) and let it be derived from
the initializer:

int seasonTemp[][4] = {
{26, 34, 22, 17},
{24, 32, 19, 13},
{28, 38, 25, 20}
3
Processing a multidimensional array is similar wna-dimensional array, but uses nested loops

instead of a single loop. Figure 1.3(i) illustratleis by showing a function for finding the highest
temperature in seasonTemp.
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int HighestTemp {int temp[row=z] [columns])

{

int highest = 0O;

For {reglister i = 0; i< rows; ++i) e
For {reglster j = 0; J < columns; ++j)

ifF {temp[i]l[j]1 > highest)
highest = temp[il [ji];
return highest;

; | o

19-1 " nsert | Modified 1

Figure 1.3(i): Processing multidimensional array using nestedbiops.

3.8 Pointers
A pointer is simply theddressof a memory location and provides an indirect wagaressing
data in memory. A pointer variable is defined toifg to’ data of a specific type. For example:
int *ptrl; // pointer to an int
char *ptr2; // pointer to a char
The value of a pointer variable is the address to which itnfo For example, given the
definitions
int num;
we can write:
ptrl = &num;
The symbol & is theaddressoperator; it takes a variable as argument andnsgtiive memory
address of that variable. The effect of the ab®gtgament is that the address of num is assigned
to ptrl. Therefore, we say that ptrl points to num.

A simple integer pointer

ptrl num

Figure 1.3(j): Assignment of the address of num to pointer ptr.
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Given that ptrl points to num, the expression *pleteferences ptrl to get to what it points to,
and is therefore equivalent to num. The symbol thisdereferenceoperator; it takes a pointer
as argument and returns the contents of the lot#iovhich it points. In general, the type of a
pointer must match the type of the data it is agtdint to. A pointer of type void*, however, will
match any type. This is useful for defining poisterhich may point to data of different types, or
whose type is originally unknown.

A pointer may beast(type converted) to another type. For example,

ptr2 = (char*) ptrl; converts ptrl to char poinbesfore assigning it to ptr2. Regardless of its
type, a pointer may be assigned the value O (c#tiedull pointer).

The null pointer is used for initializing pointend for marking the end of pointer-based data
structures (e.qg., linked lists).

Dynamic Memory
In addition to the program stack (which is useddimring global variables and stack frames for
function calls), another memory area, called tleap is provided. The heap is used for
dynamically allocating memory blocks during programecution. As a result, it is also called
dynamic memory. Similarly, the program stack is also calkdtic memory. Two operators are
used for allocating and de-allocating memory blookghe heap. The new operator takes a type
as argument and allocated a memory block for aacblgf that type. It returns a pointer to the
allocated block. For example,

int *ptr = new int;

char *str = new char[10];
allocate, respectively, a block for storing a stnigiteger and a block large enough for storing an
array of 10 characters. Memory allocated from thaphdoes not obey the same scope rules as
normal variables. For example, in

void Foo (void)

{

char *str = new char[10];
/...

}

when Foo returns, the local variable str is degtdoyut the memory block pointed to by str is
not The latter remains allocated until explicitlygated by the programmer.

The delete operator is used for releasing memargkisl allocated by new. It takes a pointer as
argument and releases the memory block to which pitints. For example:

delete ptr; // delete an object
delete [] str; // delete an array of objects

Note that when the block to be deleted is an aaayadditional [] should be included to indicate
this.

Should delete be applied to a pointer which pdimtgnything but a dynamically-allocated object
(e.g., a variable on the stack)? a serious runéima may occur. It is harmless to apply delete to
the O pointer.
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Dynamic objects are useful for creating data whast beyond the function call which creates
them. Example 1.3(c) illustrates this using a fiorcivhich takes a string parameter and returns
acopyof the string.
Example 1.3(c):

1: #include <string.h>

2: char* CopyOf (const char *str)

3:{

4: char *copy = new char[strlen(str) + 1];

5: strcpy(copy, str);

6: return copy;

7 }
1. This is the standard string header file whichlales a variety of functions for manipulating
strings.

4. The strlen function (declared in string.h) ceutfie characters in its string argument up to (but
excluding) the final null character. Because th# doaracter is not included in the count, we
add 1 to the total and allocate an array of charadif that size.

5. The strcpy function (declared in string.h) cepits second argument to its first, character by
character, including the final null character.

Because of the limited memory resources, theréways the possibility that dynamic memory
may be exhausted during program execution, espeeidlen many large blocks are allocated
and none released. Should new be unable to alladalieck of the requested size, it will return O
instead. It is the responsibility of the programrteedeal with such possibilities. The exception
handling mechanism of C++ provides a practical methf dealing with such problems.

Pointer Arithmetic

In C++ one can add an integer quantity to or sagbtxa integer quantity from a pointer. This is
frequently used by programmers and is called poarighmetic. Pointer arithmetic rotthe

same as integer arithmetic, because the outcomendsn the size of the object pointed to. For
example, suppose that an int is represented byesbiow, given

char *str = "HELLO",
int nums[] = {10, 20, 30, 40},
int *ptr = &numsJO0]; // pointer to first element

str++ advances str by one char (i.e., one bytéhatit points to the second character of

"HELLO", whereas ptr++ advances ptr by one int (ifeur bytes) so that it points to the second
element of nums. Figure 1.3(k) illustrates thiggdeanmatically.

53



Pointer arithmetic.
HI{E[L[L[O([W 10 20 30 40

[ ) I ) [

str ptr

str++ ptr++

Figure 1.3(k): Result of pointer arithmetic.

It follows, therefore, that the elements of "HELL@&n be referred to as *str, *(str + 1), *(str +
2), etc. Similarly, the elements of nums can berrefl to as *ptr, *(ptr + 1), *(ptr + 2), and *(ptr
+ 3).
Another form of pointer arithmetic allowed in CHivblves subtracting two pointers of the same
type. For example:

int *ptrl = &numsJ1];

int *ptr2 = &nums|[3];

int n = ptr2 - ptrl; // n becomes 2
Pointer arithmetic is very handy when processirgaiements of an array.

Example 1.3(d) shows as an example a string codvimgtion similar to strcpy.

Example 1.3(d): String copying function using pointer arithmetic.
1: void CopyString (char *dest, char *src)
2:{
3: while (*dest++ = *src++);
4:}

Line 3 the condition of this loop assigns the catgeof src to the contents of dest and then
increments both pointers. This condition becomes®n the final null character of src is copied

to dest.

In turns out that an array variable (such as numgself the address of the first element of the
array it represents. Hence the elements of humslsanbe referred to using pointer arithmetic
on nums, that is, nums]i] is equivalent to

*(nums + i).

The difference between nums and ptr is that nunascgnstant, so it cannot be made to point to
anything else, whereas ptr is a variable and camédde to point to any other integer. Example
1.3(e) shows how the HighestTemp function can aned using pointer arithmetic.

Example 1.3(e):Using pointer arithmetic.
1: int HighestTemp (const int *temp, const int rowsnst int columns)
2:{

3 int highest = 0;

4: for (register i = 0; i < rows; ++i)

5: for (register j = 0; j < columns; ++j)

6 if (*(temp + i * columns + j) > highest)

7 highest = *(temp + i * columns + j);

54



8: return highest;
9:}

1. Instead of passing an array to the functionpags an int pointer and two additional
parameters which specify the dimensions of theyatrethis way, the function is not restricted
to a specific array size.

6. The expression *(temp + i * columns + j) is egént to templi][j] in the previous version of
this function.

HighestTemp can be simplified even further by irgatemp as a one-dimensional array of row
* column integers. This is shown in Example 1.8gJow

Example 1.3(f):
1: int HighestTemp (const int *temp, const int rgwsnst int columns)

2:{

3: int highest = 0;

4: for (register i = 0; i < rows * columns; ++i)
5: if (*(temp + i) > highest)

6: highest = *(temp + i);

7: return highest;

8:}

Function Pointers
It is possible to take the address of a functioth store it in a function pointer. The pointer can
then be used to indirectly call the function. Feample,

int (*Compare)(const char*, const char*);

defines a function pointer named Compare whichhzdd the address of any function that takes
two constant character pointers as arguments amodngean integer. The string comparison
library function strcmp, for example, is such.THere:

Compare = &strcmp; // Compare points to strcmp fiomc
The & operator is not necessary and can be omitted:

Compare = strcmp; // Compare points to strcmp fonct
Alternatively, the pointer can be defined and aliged at once:

int (*Compare)(const char*, const char*) = strcmp;
When a function address is assigned to a functmnter, the two types must match. The above
definition is valid because strcmp has a matchimgtion prototype:

int strcmp(const char*, const char*);

Given the above definition of Compare, strcmp caneliher called directly or indirectly via
Compare. The following three calls are equivalent:

strcmp("Tom", "Tim"); // direct call

(*Compare)("Tom", "Tim"); // indirect call
Compare("Tom", "Tim"); // indirect call (abbreviale
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A common use of a function pointer is to pass iaasargument to another function; typically
because the latter requires different versionshefformer in different circumstances. A good
example is a binary search function for searchimgugh a sorted array of strings. This function
may use a comparison function (such as strcmpdoparing the search string against the array
strings. This might not be appropriate for all cadéor example, strcmp is case-sensitive. If we
wanted to do the search in a non-case-sensitivenenahen a different comparison function
would be needed.

As shown in Example 1.3(g) below, by making the parnson function a parameter of the
search function, we can make the latter indepenafethie former.

Example 1.3(9):
1: int BinSearch (char *item, char *table[], int n,
2: int (*Compare)(const char*, const char*))

3:{

4: int bot = 0;

5: inttop=n-1;

6: int mid, cmp;

7: while (bot <= top) {

8: mid = (bot + top) / 2;

9: if ((cmp = Compare(item,table[mid])) == 0)
10: return mid; // return item index

11: else if (cmp <0)

12: top = mid - 1; // restrict search to loviaif
13: else

14: bot = mid + 1; // restrict search to uppaif
15: }

16: return -1; // not found

17:}

1. Binary search is a well-known algorithm for s#wng through asortedlist of items. The
search list is denoted by table which is an arrfagtiangs of dimension n. The search item is
denoted by item.

2. Compare is the function pointer to be used éngaring item against the array elements.

7. Each time round this loop, the search spandsaed by half. This is repeated until the two
ends of the search span (denoted by bot and tdig)e;@r until a match is found.

9. The item is compared against the middle iterthefarray.

10. If item matches the middle item, the lattendex is returned.

11. If item is less than the middle item, thengbkarch is restricted to the lower half of the array
14. If item is greater than the middle item, thiba search is restricted to the upper half of the
array.

16. Returns -1 to indicate that there was no matcitem. The following example shows how
BinSearch may be called with strcmp passed asammparison function:

char *cities[] = {"Boston", "London", "Sydney", "Tkyo"};
cout << BinSearch("Sydney", cities, 4, strcmp) ¥ '

This will output 2 as expected.
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4.0 Conclusion
A C++ program comprises the code written using emrrsyntax, comments, keywords,

identifiers, fundamental data types, user-writt@tadypes and header files. Keywords are the
reserved words that are part of the C++ languaged&mental data types are built-in data types
and can be used to develop more complex user-wiéa types. Identifier names are chosen by
the programmer and must not be C++ keywords. Bightifiers and functions must be declared

ahead of their use in a program.

A variable definition specifies the type of a vat® gives it a name, and sometimes can give it
an initial value. Every variable declare must haveata type. The order in which operators are
evaluated in an expression is significant and ierd@ned by precedence rules. These rules
divide the C++ operators into a number of precedderuels. Operators in higher levels take
precedence over operators in lower levels.

Statements represent the lowest-level building Ksloaf a program. Arrays are suitable for
representing composite data which consist of manilas, individual items. Apointer is simply

the address of an object in memory and is usefutifeatingdynamic objects during program
execution.

5.0 Summary

The difficulty in learning a complex subject, suah programming, is that so much of what you
learn depends on everything else there is to I€Bnis unit introduced the numeric variables
which are either integral (char, int, short intddong int) or they are floating point (float and
double). Numeric variables can also be signed sigmed. You must declare a variable before it
can be used, and then you must store the typetaftdat you've declared as correct for that
variable. while loops check a condition, and ikitrue, execute the statements in the body of the
loop. do...while loops execute the body of the laad then test the condition. for loops initialize
a value and then test an expression. If an exressitrue, the body of the loop is executed.
This unit explains the use of the array data typ€++. How to declare and use array. Array
could be a one-dimensional array or n-dimensiorrayawhere n=2, 3...

In addition the concept of pointer was introdudedinter is a very powerful feature of C++

6.0 Tutor Marked Assignment
1. Modify the sample code (Helloworld.cpp) to prinetmessageWelcome to CPP
2. What does #include do?
3. What is a variable and Why do you declare variabjgogram
4. How do you declare variable, give example?
5. Define variables to represent the following ensitie
i. Age of a person.
ii.  Income of an employee.
iii.  Number of words in a dictionary.
iv. A letter of the alphabet.
v. A greeting message.
6. Which of the following represent valid variable itdfons?
int n = -100;
unsigned int i = -100;
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7.
8.
9.

10.

signed int = 2.9;
longm=2,p=4;

int 2k;

double x =2 * m;

floaty =y * 2;

unsigned double z = 0.0;

double d = 0.67F;

float f = 0.52L;

signed char = -1786;
charc="$"+ 2;

sign char h ="'\111";

char *name = "Peter Pan";
unsigned char *num = "276811";

Explain operator precedence
What are logical operators, write a small programexplain them.
What will be the value of each of the following \doles after its initialization:

double d = 2 *int(3.14);
longk=3.14 - 3;

Write a program which inputs an integdugachecks that it is positive, and
outputs its factorial, using the formulas:

factorial(0) = 1

factorial(n) = n x factorial(n-1)

11. The following table specifies the major consenitfour brands of breakfast cereals.
Define a two-dimensional array to capture this data

Fiber Sugar Fat Salt
Top Flake 129 254 1609 0.49
Cornabix 22q 4g 80 0.3g
Oatabix 28g ag 89 0.5g
Ultrabran 32g g 2g 0.2g

Write a function which outputs this table elemepelement.

12. Rewrite the following function using pointeitametic:

char* ReverseString (char *str)

{

int len = strlen(str);

char *result = new char[len + 1];
for (register i = 0; i < len; ++i)
result[i] = str[len -i - 1];
result[len] = "\0;

return result;
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}
7.0 Further Reading

1. Learn to Program with C++ by John Smiley ISBN0T223040-1 Osborne/McGraw-Hill ©
2003, 589 pages.

2.The C++ Programming Language, Third Editiby Bjarne Stroustrup. Copyright ©1997 by
AT&T. Published by Addison Wesley Longman, Inc. $$B201889544.
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1.0 INTRODUCTION

Java is an object-oriented program used to creaté Yages with dynamic and interactive
content, develop large-scale enterprise applicatiemhance the functionality of World Wide
Web servers (the computers that provide the contentsee in our Web browsers), provide
applications for consumer devices (such as celhphpopagers and personal digital assistants)
and for many other purposes. Java programs caooisfgeces calledlassesClasses consist of
pieces calleanethodghat perform tasks and return information when tbemplete their tasks.
The class libraries are also known asihea APIs (Application Programming Interface$he
Java compilerjavac, is not a traditional compiler in that it does wohvert a Java program from
source code into native machine code for a padicabmputer platform. Instead, the Java
compiler translates source code into byte codete Bydes are the language of the Java Virtual
Machine—a program that simulates the operation chraputer and executes its own machine
language.

Note: you would need to download and install theaJ2 Standard edition kit(jdk) and
NETBEANS IDE for this course.

After installation the NETBEANS IDE looks like this

] MetBeans IDE 6.5 = |-l
File Edit Yiew Mavigate Source Refactor Run Debug Profile Versioning Tools Window Help
= i ; T ] [T T 1Cr| "--'--=.-:-'r; .’.':.*HI.'
PEES DE e T W DB G- [Brjs=ie
g [ sartpage x jE_T]_HOME.java 52| [ IvPMARKS Java 52 [ Course Registration.java s |[] ANLYSIS.java 3| ar E”E]_
Z <2 NetBeansioe |
: |
fE My NetBeans
| |
8 | =
D z
& | Qutput y=
5
% G Tasks
e T
@

Figure 1.4(a): The NETBEANS IDE Start Up page.
2.0 OBJECTIVES
On completing this unit, you would be able to:

» Create and write a Java source code
* Understand Control Structure in Java
* Understand Methods in Java

* Create Methods and Classes

* Understand Arrays in Java
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3.0 DATATYPES

The data types in Java are the building blocksttier java program. Data types are portable
across all computer platforms that support Javés dhd many other portability features of Java
enable programmers to write programs once, wittkoatwing which computer platform will
execute the program. Each data type has its siz#sinData types includes; Boolean, Character,
Floating point, and so on.

BOOLEAN TYPE

A Boolean can have only two possible values: Tme Balse. A Boolean is used to express the
results of logical operationBooleanis also the typeequiredby the conditional expressions that
govern the control statements suclif asdfor.

Example 1.0// Demonstrate boolean values.

a 5
@ JavaApplicationl - MNetBeans IDE 6.5 l — | = &J
File Edit View MNavigate Source Refactor Run Debug Profile Versioning Tools Window Help

FEES D E wow T D BG- e
7 | startpage m|[] HoMEjeva ][] mPMARKS.java s [ Course Regstiationdava @ [[] ANLYSIS.java s |[E] NewcClssjava = = | D8]
I ER-E-AeFEP,LR e H |8 |
= class BoolTest { .|
% public static void main(String arge [ ]) [~

81 a0 ¢

[T

L_El 4 boolean b;
31 b = tgtses

2 [ System.out.println ("t is false" + b}
% 7 b = true; =
LE-I System.out.printIn("b is true™ + b};
a if (b} System.cut.println{"Thiz iz execuced.");
8| 10 b = false:
% 11 if (b} System.ocuf.println("This is not executed.™);
= 12 System.out.println("i0 > 9 iz " 4+ (10 > 9)); 3
® 15
144 - } =
[l [ &
Cn15 | s

Figure 1.4(b): The use of Boolean Data type.

Output Generated:
b is false
b is true
This is executed.
10 > 9is true
INTEGERS DATA TYPE
Java defines four integer typdsste short, int, andlong. All of these are signed, positive and
negative values. Java does not support unsignadjaeonly integers.
> byte
The smallest integer type /te This is a signed 8-bit type that has a range fdr#8 to
127. Variables of typbyte are especially useful when you're working withraam of data from
a network or file.

byte b, c;
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» short
shortis a signed 16-bit type. It has a range from -3 {0632,767. It is probably the least-used
Java type.
short s;
short t;

> int
The most commonly used integer typénis It is a signed 32-bit type.
int lightspeed,;

» long
long is a signed 64-bit type and is useful for thoseasmns where amt type is not large
enough to hold the desired value. The rangeloh@is quite large.
long days;

FLOATING-POINT DATA TYPES
Floating-point numbers, also known r@sl numbers, are used when evaluating expressions that
require fractional precision. There are two kindl$l@ating-point typesfloat anddouble which
represent single- precision (that uses 32 bitstafage.) and double-precision(uses 64 bits to
store a value.) numbers, respectively.

float hightemp, lowtemp;

double pi;

CHARACTERS
In Java, the data type used to store charactetsais Unlike C++, in Jav&har is a 16-bit type.
Java uses Unicode to represent characters; whfctedea fully international character set.
char chl, ch2;
chl = 88;
ch2 =Y’
Thoughchars are not integers, in many cases you can opemdteem as if they were integers.

Example 1.4(a):// char variables behave like integers.
class CharDemo?2 {
public static void main(String argsl])
{
char chi;
chl ="'X"
System.out.printin("chl contains " + chl);
chl++; /I increment chl
System.out.printin("chl is now " + chl);

}
}
Output generated is:

chl contains X
chlisnowY

62



In the programgchl has the valueX in ASCII, and therchl is incrementedchlcontainsy;
which isthe next character in the ASCII.

ASSIGNMENT OPERATIONS ON DATA

There are several arithmetic assignment operat@s we can assign to data, variables and
expressions in Java to carry out arithmetic opanatand they include;

Assumeint a=3; b=6; c=9; f=16; g=12.

i.  Addition Assignment Operator: denoted as “+=". Egample: a+=® a=a + P

10 to a.

ii.  Subtraction Assignment Operator: denoted as “-at.dxample:b-=$ b=b -4
2tob.

lii.  Multiplication Assignment Operator: denoted as “*£br example: c*=5 c=c*
5->45toc.

iv.  Division Assignment Operator: denoted as “/=". Egample: f/=& f=1/4> 2
to f.

v. Remainder Assignment Operator: denoted as “%=".example: g %= g =g %
9-> 3tog.

Even though assignment operators are like nornmarpioperators- +, /, - ,* and %; they
do not function in the same way. Other operatoas &éne essential to the operations on data are;
the unary increment operator(++)-rather than the expressian= ¢ + 1or ¢ += linstead++c,
and theunary decrement operato(--)-rather than the expressiar= ¢ -1or ¢ -= linstead--c.
Apart from arithmetic operators we also have retal operators that express simple conditional
statements; > (greater than), < (less than), >eafgr than or equal to) and <= (less than or equal
to) and ==(equal to) and != (not equal).

LOGICAL OPERATORS

Java providedogical operatorsto enable programmers to form more complex conustiby
combining simple conditions. The logical operatare && (logical AND), & (boolean logical
AND), || (logical OR), | (boolean logical inclusive OR" (boolean logical exclusive QRnd!

(logical NOT, also calledogical negatior).

Example 1.4(b):gender == 1 && age >= 65
semesterAverage >= 90 || finalExam >= 90

VARIABLES
Variables are the basic units of storage in a jpawgram, their values change but the data types
do not change. They are defined by the combinadioan identifier, a type, and an optional
initializer. All variables must be declared befdney can be used. The basic form of a variable
declaration is shown below:

type identifief] = valuq[, identifier [= valuqg ...] ;
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Theidentifier is the name of the variable. Initializing the vatais by specifying an equal sign
and a value.

int cadence= 7,

int speed= 0;

int gear=1,;
The Java programming language defines the followinds of variables:
1. Instance Variables (Non-Static Variables):Objects actually store their individual state in
"non-static variables", that is, variables declangtthout the static keyword. Non-static variables
are also known asistance variabledecause their values are unique to dastanceof a class
(to each object, in other words).

2. Class Variables (Static Variables):A class variablds any variable declared with the static
modifier; this tells the compiler that there is etha one copy of this variable in existence;
regardless of how many times the class has betanireged.

3. Local Variables: Similar to how an object stores its state in vdgapa method will often
store its temporary state ocal variables The syntax for declaring a local variable is $amto
declaring a variable (for example, int count = Qhere is no special keyword designating a
variable as local; that determination comes ertifedm the location in which the variable is
declared - which is between the opening and closrages of a method. As such, local variables
are only visible to the methods in which they aeeldred; they are not accessible from the rest
of the class.

4. Parameters: Recall that the signature for the main method islipstatic void main(String(]
args). Here, the args variable is the parametthisgamethod. You may also occasionally see the
term "member" used as well. A type's variables hoe$, and nested types are collectively called
its members

Class ExerciseTry this: write a program on your own that hasltowith calculating the sum of
integers from number 1 to 10
Answer: // Calculate the sum of the integers frotn 10

public class Calculate {

public static void main( String args[] )

{

int sum, X;

x =1

sum = 0;

while (x <=10){

sum +=x;

++X:

System.out.printin( "The sum is: " + sum);
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3.1 CONTROL STRUCTURE

Statements in a program are executed one aftestttee in the order in which they are written.
Control structures in Java are usually used toewcbmplex programs require continuous
execution till a particular output is achieved. Tga@ups of control strictures are; i. Selection
Control Structure and, ii. Repetition Control Sture

3.1.2 SELECTION CONTROL STRUCTURE
A selection structure is used to choose amongnatere courses of action in a program.
There are two type of selection structure; lthstructure and thE-/ELSE structure.

3.1.3 IF SELECTION STRUCTURE
The if structure is a single-entry/single-exit structufée if selection structure performs an
indicated action only when the given condition era&s to true; otherwise, the action is skipped.
if ( studentGrade >= 60 )
System.out.printin( "Passed" );

3.1.4 IF/ELSE SELECTION STRUCTURE
Theif/elseselection structure allows the programmer to speht a different action is to be
performed when the condition is true rather thaemthe condition is false.
if ( studentGrade >= 60 )
System.out.printin( "Passed" );
else
System.out.printin( "Failed" );

3.1.5 REPETITION CONTROL STRUCTURE

A repetition structureallows the programmer to specify that an actiotoibe repeated
while some condition remains true. There are thyges of repetition structure; thehile
structure, thdor structure and thdo/whilestructure.

3.1.6 WHILE REPETITION STRUCTURE
int product = 2;
while ( product <= 1000 )
product = 2 * product;

When thewhile structure is enteredproduct is 2. Variableproduct is repeatedly
multiplied by 2, taking on the values 4, 8, 16, 82, 128, 256, 512 and 1024 successively. When
product becomes 1024, the conditigmoduct <= 1000in the while structure becomefalse
This result terminates the repetition, with 1024¢exluct’s final value.

3.1.7 FOR REPETITION STRUCTURE

Thefor repetition structure handles all of the details€adinter-controlled repetition. For
example
1. The control variable frorhto 100in increments of.

for (inti=1;i<=100; i++)
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2. The control variable frorh00to 1 in increments ofl (i.e., decrements dj).
for (inti=100;i>=1;i-)

3.1.8 DO/WHILE REPETITION STRUCTURE

The do/while repetition structure is similar to thehile structure. Thelo/while structure
tests the loop-continuation conditi@fter performing the body of the loop; Whenda/while
structure terminates, execution continues withstagement after thehile clause.

int counter = 1,value;

do {
value+=110 — (counter * 10);
++counter;

} while ( counter <= 10 );

3.2 ARRAYS

Array is a group of like data type variables that areemrefl to by a common name.
Arrays of any type can be created and may haveonere dimensions. Arrays are fixed-length
entities they remain the same length once theycerated. A specific element in an array is
accessed by its index. The elements of an arraypeagither primitive types or reference types
(including arrays).

DECLARING AND CREATING ARRAYS
int c[] = new int[ 12 |;

In the declaration, the square brackets follovtlrgyvariable name indicate that is a
variable that will refer to an array (i.e., the iabte will store an array reference). In the
assignment statement, the array variableeceives the reference to a new array ofiri2
elements.

3.2.1 ONE-DIMENSIONAL ARRAY
A one-dimensional arrais, essentially, a list of like-typed variables.eTgeneral form of a one-
dimensional array declarationtigoe var-namg];

int month_days|];

Example 1.4(c); // Average an array of values.

fclass Average {

public static void main(String args|]) {
double nums[] ={10.1, 11.2, 12.3, 13.4, 14.5};
double result = 0;
inti;
for(i=0; i<5; i++)
result = result + numsii;
System.out.printin("Average is " + result / 5);
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3.2.2 MULTIDIMENSIONAL ARRAYS
Multidimensional arraysare actually arrays of arrays in Java, in this tgparray; the

rows are allowed to vary in length. For examplela®s a two-dimensional array;

int twinD[ ] [ ] = new int[2][3];
This allocates a 2 by 3 array and assigns iwiaD. Internally this matrix is implemented as an
array of arraysof int.
Example: class MultiDimArrayDemo {

public static void main(String[] args) {

String[][] names = {{"Mr. ", "Mrs. ", "Ms. "},

{"Smith", "Jones"}};

System.out.printin(names[0][0] + names[1][0]); //NBmith

System.out.printin(names[0][2] + names[1][1]); //M®nes

}
}
The output from this program is:
Mr. Smith
Ms. Jones

3.3 JAVA PACKAGES

A packages a set of classes that are stored in a directanich has the same name as
the package name. Packages enable you to organeeclass files provided by Java.
Conceptually you can think of packages as beinglairto different folders on your computer.
You might keep HTML pages in one folder, imagesamother, and scripts or applications in yet
another. Because software written in the Java progring language can be composed of
hundreds othousandf individual classes, it makes sense to keep thorganized by placing
related classes and interfaces into packages.

The Java packages are classified into the followigcategories:
I. Java Application Programming Interface (API) padsgThe Java API consists of
various packages, such as java.lang, java.uti.javjava.awt, java.net, and java.applet.
II.  Java user-defined packages: The packages thatraciesges are called user defined
packages. The user-defined packages can be imporéey Java program.

A real life example of packages- Consider a libratith a large, unordered collection of
books. Accessing and searching books from sudbraryi is a time consuming activity. To avoid
this problem, the books in the library should bdl wategorized and arranged in sections. Java
provides classes same as a library provides books.

3.3.1 JAVA APPLICATION PROGRAMMING INTERFACE (APIl) PACKAGES

The Java API contains classes that are groupedferant packages in accordance to their
functions, such as java.lang package provides wariondamental classes of Java. The java.util
package provides various utility classes, such @& ,BCalendar, and Dictionary. The java.applet
package provides the basic functions for creatpyjeds.

The following table lists the various in-built pagles of Java:
1. java.lang: Provides various classes, such as Object, SystednClass.
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2. java.util: Provides various classes that support collectiogroups of objects, such as
hash tables, String parsing, and system properties.

3. java.io: Defines two streams, InputStream and OutputStrigsatindetermine the flow of
bytes from a source to destination.

4. java.awt: Provides classes to implement graphical user fater such as creating
buttons, check boxes, text boxes, menus, anddistd

5. java.net: Provides classes that support network programmisigcth as Socket,
ServerSocket, and DatagramSocket.

6. java.applet: Provides the Applet class that provides methoddisplay images, play
audio files, and obtain information about the applevironment. Some of these methods
are play(), getimage(), getAppletinfo(), and get&@lip().

THE import STATEMENT FOR JAVA API PACKAGE

The import statement is used to include a Javagumechn a program. The following
syntax shows how to import a package in a Javaranog

import<package_name>.*;
import<package_name>.<class_name>;

In the preceding syntax, the name of a packagellewed by an asterisk (*) or by the
name of a class in the package, which you needhpotit in the program. The dot operator (.)
separates the elements in the syntax statemehtasysackage _name, and class name.

For example, the following syntax shows how to imploe AWT package in a Java program:
import java.awt. *; // Imports all the classes loé tawt package
import java.awt.Button; // Imports only the Buttartass of the awt
package

In the preceding syntax, an asterisk (*) at the ehthe import statement indicates that
all the classes of the AWT package have to be itegoThe second statement indicates that
only the Button class from the AWT package hasetinfported.

3.3.2 USER-DEFINED PACKAGES
When you write a Java program, you create mangeasrou can organize these classes

by creating your own packages. The packages thatyeate are called user-defined packages,
and contain one or more classes that can be inthamtea Java program. Java provides the
feature of creating a package to organize thee@lalasses. You create a user-defined package
by using the keyword, package. The package deraratust be at the beginning of the source
file. You can make only one package declaratioa source file. The following syntax shows
how to create a user-defined package:

package <package_name>

/I Class definition

public class <classnamel>

{
// Body of the class.

public class <classname2>

{
// Body of the class.
}
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The file containing the package is savedjas file. After compiling the source code, tlass
file is created that is stored in the directory ingvthe same name as the package name. To
create a user-defined package, perform the follgwieps:
1. Create a source file containing the packagentiefin.
2. Create a folder having the same name as package and save the source file within the
folder.
3. Compile the source file.
You can use the following syntax to create a usfindd package to include the
Student class (Containing student information department):
package app.stdDetails;
public class Student

{
// Body of the class.
}

THE import STATEMENT FOR USER-DEFINED PACKAGES
The following syntax shows how to include the udefined package, stdDetails from the
app directory in a program:
import app. stdDetails. Student
In the preceding syntax, the Studentclass is inggofitom the stdDetails package. You can use
the following syntax to implement the user-defipatkage, stdDetails:
import app.stdDetails. Student;
public class Director extends Student

{
// Body of the class.
}

When you compile the file containing the packageeshent, the .class file is saved in a
directory with the name of the package. For examle Student.class file will exist in the
following directory:

<DIR>\app\stdDetails
DIR is the path to the directory where the fils&ed. When you compile the program using the
—d option, the compiler creates the package dinea@od moves the compiled class file to it
using the following syntax to compile the program: javac —d .Employee.java

DIR is the current working directory. You can ube following code to create a user-defined
package, BankDet, and implement it:

package BankDet;

//Defining class

public class SamplePack

{

String custname;

int acct_no;

int cust_id;

public SamplePack(String nl,int rl,int r2)

{

custname=n1l;
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acct_no=rl,
cust_id=r2;

}

public void display()

{

System.out.printin();
System.out.printin("**********CUSTOMER
INFORMAT QN *rrtkkkkktry

System.out.printin();

System.out.printin();

System.out.printin(" "+"Name of the Customer: "+rizsne);
System.out.printin(" "+"Account Number :"+acct_no);
System.out.printin(" "+"Customer ID:" +cust_id);

}

Compile the preceding code snippet using the falgvgyntax:
javac SamplePack.java

You can use the following code to implement tha-asfined package, BankDet in a program:
import BankDet.SamplePack;
public class Bank

{

public static void main(String argsl])
{
/[Creating instance of the class 'SamplePack'.
SamplePack myobj=new SamplePack("John Smith",1002)1
myobj.display();
}
}
Compile the preceding code using the following aynt
javac Bank.java
Execute the preceding code using the followingaynt
java Bank
The output of the preceding code is:

5] C: WINNT\ System32' cmd.exe

C:wPackages*javac SamplePack.java

C:“Packages>javac Bank.java

C:“Packages>java Bank

pescsneotnexCISTOMER  INFORMAT I ONsoeessneetne
Mame of the Customep : John Smith
Account Number 1861
Customer ID 1882

C:<Packages>_

Figure 1.4(c): Implementing User-Defined Package
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Exercises:
1. Identify the correct order of steps to be takeortmte a user-defined

package:

1. Create a source file containing the packagentiefin.

2. Compile the source file.

3. Create a folder having the same name as package and save the source file within the

folder.

Ans:a.1,2,3

b.1,3,2

c.2,31

d.3,2,1
2. Which package defines classes that implement Gudh @s buttons, checkboxes, and

combo boxes?

Ans: a. java.applet

b. java.io

C. java.awt

d. java.net

3. An institute assigns roll numbers of 5 digits ts #tudents belonging to different

semesters.
The first two digits of the roll number specifig®e semester to which the student belongs. Write
a program to determine the semester of a studerg tiee roll number.
Solution
The steps to create the program are:
1. Write the code.
2. Compile the code.
3. Execute the code.
1. Write the code
You can use the following code to determine theester of a student.

class SubStrings

{

public static void main(String argsl])

{

String str = new String("'02262");

String substr = str.substring(0,2);
System.out.printin("The student belongs to " + subs
semester");

}

}
2. Compile the code

Type the following command to compile tBebStrings.javafile from your DOS prompt:
javac SubStrings.java

3. Execute the code

Type the following command to execute BgbStrings.javafile: java SubStrings
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3.4 JAVA BINARY (1/0) STREAM CLASSES

File class to perform input/output (I/O) operatidasfile handling in Java. Input/Output
(I/O) operations consist of two parts, data tharitered into a program through an input source,
such as a keyboard and the processed data thetursed through an output source, such as a
monitor. Thus we can implement file classes, randooess files and use streams in Java.

3.4.1 IMPLEMENTING THE FILE CLASS
Accessing Files by Using the File Class

The File class in the java.io package providesousrimethods to access the properties of
a file or a directory, such as file permissiondedand time of creation, and path of a directory.
Constructors to create an instance of the Filescas:
» File(File dirObj, String filename): Creates a nemstance of the File class. The dirObj
argument is a File object that specifies a dirgctdhe flename argument specifies the name of
the file.
* File(String directoryPath): Creates a new instaoicthe File class. The directoryPath argument
specifies the path of the file.
* File(String directoryPath, String filename): Ce=a a new instance of the File class. The
argument directoryPath specifies the path of thee &nd the filename argument specifies the
name of the file.

Methods of the File class:

* String getName():Retrieves the name of the sggetcfile.

« String getParent():Retrieves the name of thergateectory.

» String getPath():Retrieves the path of the spextiiile.

« String([] list():Displays the list of files andreictories inside the specified directory.

Accessing File Properties:

* boolean delete():The delete() method is usedeletel a specified file. The delete() method
returns true, if it successfully deletes the fileeywise false.

* boolean renameTo(File newName):The renameTo(hoadeis used to rename a specified file.
The renameTo() method returns true, if it succdlysfenames the file otherwise false.

3.4.2 IMPLEMENTING RANDOM FILES IN JAVA

Random access files enable you to access the ¢sndéra file in a non-sequential
manner. These files enable you to read and writeaed bytes to any location in a file. These
files implement the Datalnput and DataOutput irsteefs, which define the basic I/O operations.

Accessing Random Files

You access the random files in Java by using thed®aAccessFile class. The
constructor throws FileNotFoundException, if thenBamAccessFile class is unable to retrieve
the name of the file to be created. Constructorsréate an instance of the RandomAccessFile
class include:
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* RandomAccessFile(File fileObj, String mode): Gesaan instance of the random access file.
» RandomAccessFile(String name, String mode): @s=ah instance of the random access file.

Methods of the RandomAccessFile class

» void close() throws IOException: Closes the randaccess file and releases the system
resources, such as streams and file pointers assdawvith the file.

* long getFilePointer() throws IOException: Retasvthe current position of the file pointer in
the specified file.

* int skipBytes(int n) throws IOException: Ignorg® number of bytes from a file specified by
the n argument.

* long length() throws IOException: Retrieves taedth of the specified file

* void seek(long position) throws I0Exception: Sties current location of the file pointer at the
specified position.

3.4.3 USING STREAMS IN JAVA
Accessing Files Using the InputStream Class

Input streams are the byte streams that read dateiform of bytes. The InputStream
class is an abstract class that enables its ssleslds read data from different sources, such as a
file and keyboard and displays the data on the tooni

Methods of the InputStream class

* int read(): Reads the next byte of data fromrgyui stream. It returns -1 if it encounters the
end of a stream.

« int read(byte b[]): Reads the number of bytesnfithe array specified by the b[] argument. The
read() method returns —1 when the end of thedilenicountered.

* int read(byte Db[], int offset, int length) throW®Exception: Reads the number of bytes from
the array specified by the b[] argument. The arguméset specifies the starting position for the
read operation, and length specifies the numbbyias to be read.

» available(): Returns the total number of bytesilable for reading in a stream.

* long skip(long n) throws IOException: Ignores theecified number of bytes from an input
stream.

» mark(int nbyte): Places a mark at the currenthpmi the input stream and this mark remains
until the specified data bytes are read.

* public final int readInt(): Retrieves an intedieom the input stream.

THE FilelnputStream CLASS

The FilelnputStream class performs file input opers, such as reading data from a file. The
object of the FilelnputStream class is used to regds of data from files. You can use the
following constructors to create an instance offhelnputStream class:

1. FileInputStream(File f): Creates a file inputesim that connects to an existing file to be used
as data source. The file object f specifies the enainthe file to which an input stream is
connected.

2. FilelnputStream(String s): Creates a file inptream that connects to an existing file to be
used as data source. The path of the file in fitesn is given by the string argument.
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3. FileInputStream(FileDescriptor fdobj): Createl@input stream that connects to an existing
file to be used as data source. The fdObj file dpswr argument represents an existing
connection to the specified file.

Methods of the FilelInputStream class:

* public int read(): Reads a byte of data fromittpit stream.

* public int read(byte b[], int offset, int lengtiReads the specified number of bytes of data from
the specified byte array. The offset argument $jgscihe starting position for reading the data
from a file.

* public long skip(long n) throws IOException: Iges the specified number of bytes of data
from an input stream.

THE BufferedinputStream CLASS

The BufferedinputStream class accepts data froraratiput streams and stores it in a
memory buffer. The BufferedinputStream class redata specified in any data format. A buffer
stores the bytes of data and enables you to perf@moperations on various data bytes
simultaneously. The BufferedinputStream class stppeead(), skip(), mark(), and reset()
methods. You can use the following constructors d¢oeate an instance of the
BufferedInputStream class:
1. BufferedinputStream(InputStream is): Createdngut stream and adds a buffer to it. The
default size of the buffer is 512 bytes.
2. BufferedInputStream(InputStream is, int sizejedles an input stream and adds a buffer of
size specified by the size argument.

SYSTEM.IN OBJECT

The System class in the java.lang package hagia stamber variable, in that refers to
the keyboard. The in variable is an instance ofltipaitStream class and is used to read data
from the keyboard.

Accessing Files Using the OutputStream Class
Output streams are byte streams that write dathdrform of bytes. The OutputStream
class is an abstract class that enables its ssleslag write data to a file or screen.

Methods in the OutputStream class:

* write(): Writes the output to a file.

 write(byte b[]): Writes an array of bytes spe&ifiby the b argument to a file.

« write(byte b[], int offset, int length): Writeshaarray of bytes specified by the b argument to a
file. The offset argument determines the startiogion for the byte array. The length argument
specifies the number of bytes to be written.

» close(): Closes the byte output stream.

« flush(): Clears the buffers by removing any brét&output written on the disk.

SYSTEM.OUT OBJECT

The System class in the java.lang package has te stember variable, out that
represents the computer monitor. The out variabémniinstance of the PrintStream class.
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3.5 CLASSES

Class is at the core of Java. It is the logicalstartt upon which the entire Java language
is built. It defines the shape and nature of arabjAs such, the class forms the basis for object-
oriented programming in Java. Any concept you wimplement in a Java program must be
encapsulated within a class. A class defines adaa type that can be used to create objects (an
object is arinstanceof a class) of that type. A class is declared &y afshe keywordlass The
general form of &lassdefinition is shown here:

classclassnamég
type instance-variablel
type instance-variable2
...
type instance-variableN

[* A program that uses the Rec class. Call thesRecDemo.java */
r@ JavaApplicationl - NetBeans [DE 6.5 | o | B |

File Edit View MNavigate Source Refactor Run Debug Profile Versioning Tools Window Help

E EI % % L‘Ej/. =l |=default config> - Dﬁ” Egj’ D [||’:_rl)> - Clﬁ - Q. | search (Crri+)

o | StartPage ﬁi@[ HOME.java w[g[ INPMARKS. java ssilﬁ] Course_R.egi‘s‘Ea‘ﬁon.java ss;@] ANLYSIS. java H“g‘] NewClass.java ssHQ NewClassl.java * se|_ ‘I_'\B

i ER-B-aTFEPLR G0 H| &

| class Rec { m
double width;
double h

double depth;

[ Files
I L

@
g Thiz class de
=l class RecDemo {
[ =3
— [l public static void main(String args {
5=
3 Rec myrec = new Rec ():
8| 10 double vol:
2| 1 z3siogn va
=
2 12 myrec
@ 13 myrec

14 myrec
15 Comp
16 vol = myrec.wv
17 System, out.println ("Volume
2.2 22 }
15

20

* myrec,t * myrec.depth;

T+ wvol):

Figure 1.4(d): Here is a complete program that uses thedRess

The data, or variables, defined withiclassare callednstance variablesThe code is contained
within methods.The methods and variables defined within a classcafledmembersof the
class. The instance variables are acted on andsetéy the methods defined for that class. The
main() is a section of code where the major instructidres #ava program are placed. It contains
the data that are declared as variables or cosstabjects created from classes, instance
variables and methods.
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3.6 METHODS

Methods (calledfunctions or procedures in other programming languages) allow the
programmer to modularize a program by separatimgaisks into self-contained units. These
methods are sometimes referred topesgrammer-declared methods.Methods are used for
performing common mathematical calculations, stmngnipulations, character manipulations,
input/output operations, database operations, nkimg operations, file processing, error
checking and many other useful operations. Thergéf@m of a method is

type nam@arametetlist) {

// body of method

}

Above, typespecifies the data type returned by the methods Tan be any valid type,
including class types created. If the method daggeturn a value, its return type will beid.
The name of the method is specifiedriame.This can be any legal identifier. Tiparameter-
list is a sequence of type and identifier pairs separbjecommas. Parameters are essentially
variables that receive the value of gmgumentsgpassed to the method when it is called. If the
method has no parameters, then the parameterillisternempty. Methods that have a return type
other thanvoid return a value to the calling routine using thdolwing form of thereturn
statement:

returnvalue
Method works with classes to produce a full Jaw@mm. A good example of Method is
public static void main( String args|[] )

It is left void so that the Java compiler can ikedhemain without creating a class
object. Also we can declare a methodstdicTo declare a method agatic, place the keyword
static before the return type in the method's declaratiéou can call anystatic method by
specifying the name of the class in which the metisodeclared, followed by a dot (.) and the
method name, as in

ClassName.methodName( arguments )

For example:Math Class methodprovides a collection of methods that enable yoypérform
common mathematical calculations. Example 9.1; ¥aw calculate the square rootob.owith
thestaticmethod call

Math.sgrt( 900.0)
System.out.printin( Math.sqrt( 900.0) );

The preceding expression evaluatessd@ Methodsqrt takes an argument of typeuble and
returns a result of typégouble

3.6.1 METHODS TAKING PARAMETERS
Some methods don't need parameters but most domBtas allow a method to be

generalized. A parameterized method can operagevamiety of data and/or be used in a number
of slightly different situations.
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Example 1.4(d):
int square(int i)

{

returni * i;

}

From the abovesquare( )will return the square of whatever value it is edlwith thus making
square( ) a general-purpose method that can compute theesqtiany integer value.

Table 1.4(a): Summary of the Maths Class Method in Java
Math class methods

Method Description Example
abs(x) absolute value of x abs( 23.7 ) is 23.7
abs(-23.7)is 23.7

ceil( x) rounds x to the smallest integeeil( 9.2 ) is 10.0
not less than x ceil(-9.8)is-9.0

cos(x) trigonometric cosine of x (x itos(0.0)is 1.0
radians)

exp( x) exponential method e exp( 1.0 ) is 2.71828

exp( 2.0 ) is 7.38906

floor(x) | rounds x to the largest intecdloor( 9.2 ) is 9.0
not greater than x floor(-9.8)is -10.0

log( x) natural logarithm of x (base e) log( M&h.) is 1.0
log( Math.E * Math.E ) is
2.0

max( X, y ) larger value of x and y max( 2.3, 12.7 ) is 12.7
max(-2.3, -12.7 ) is -2.3

min( X, y) @ smaller value of x and y min( 2.3, 12)7is 2.3
min(-2.3, -12.7 ) is -12.7

pow( X,y ) X raised to the powery (i.e.”x pow(2.0,7.0)is 128.0

sin( x) trigonometric sine of x (x insin(0.0)is 0.0
radians)
sqrt( x) square root of x sgrt( 900.0) is 30.0

tan( x) trigonometric tangent of x (x itan( 0.0)is 0.0
radians)
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3.6.2 THE this KEYWORD
A method will need to refer to the object that iked it sometimes-Java defines thes
keyword. this can be used inside any method to refer todimeent object. this can be used
anywhere to reference an object of the currensttgpe.
Example 1.4(e):
/I A redundant use of this.
Rec(double w, double h, double d) {

this.width = w;
this.height = h;
this.depth = d;
}
3.7 JAVA APPLICATIONS

Computer programmers create such applications tityng computer programs. For
example, E-mail application helps one in sendingj r&ceiving e-mail, and the Web browser lets
us view Web pages from Web sites around the wérldavaapplication is a computer program
that executes when you use faga commandto launch the Java Virtual Machine (JVM). Let
us consider a simple application

Example 1.4(f)://Welcomel.java
Il Text-printing program.
public class Welcomel
{
/l main method begins execution of Java appba
public static void main( String args[] )
{
System.out.printin( "Welcome to Java Paogming!" );
} /I end method main
} / end class Welcomel

Output Generated:
Welcome to Java Programming!

Our next application reads (or inputs) two intsggmped by a user at the keyboard,
computes the sum of the values and displays thétr&his program must keep track of the
numbers supplied by the user for the calculatiter le the program.

Example 1.4(g):// Addition program that displays the sum of twonbers.
import java.util.Scanner; // program uses class\6ea
public class Addition
{
/I main method begins execution of Java applioatio
public static void main( String args][] )
{
/I create Scanner to obtain input from comadnaindow
Scanner input = new Scanner( System.in );
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int numberl; // first number to add
int number2; // second number to add
int sum; // sum of numberl and number2
System.out.print( "Enter first integer:; 7/)prompt
numberl = input.nextint(); / read firstmiber from user
System.out.print( "Enter second integer:/I prompt
number2 = input.nextint(); // read secondber from user
sum = numberl + number2; // add numbers
System.out.printf( "Sum is %d\n", sum )ligplay sum
} /I end method main
} /I end class Addition

Output generated;

Enter first integer: 45
Enter second integer: 72
Sumis 117

4.0 CONCLUSION

Java has gained grounds in the Universities lagelgg has become one of the most used
development tool especially in web tool developmehich students can also focus on but
constant practice makes you better in its use.

5.0 SUMMARY

You have learnt the major data types and thearaimpns on them. You also learnt the use of
control structures and arrays in Java and the ctispeclasses and their methods. Further
practice will improve your knowledge on Java.

6.0 TUTOR MARKED ASSIGNMENT

1. Explain at least 4 data types in Java.

2. Write a Java program to print “my name is Sanath | am beautiful”.

3. Write a program in Java to solve five facto(t&) using any control structure.

4. What are arrays? State the types with defirita $yntax.

5. What are Java Packages?

6. Briefly give 10 examples of Maths Methods inaland state the function of each.
7. What are Java Streams?

7.0 FURTHER READING

1. Java 2. The Complete Reference by Patrick Nawmgland Herbert Schildt. ISBN:
0072119764 Osborne/McGraw-Hill © 1999, 1108 pages

2. Thinking in Java, 2nd Editigr{Prentice Hall, 2000), http://www.BruceEckel.com.

3. Learning the Java Language (The Java™ Tutori@lspyright 1995-2006 Sun Microsystems,
Inc.
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1.0 INTRODUCTION

All computers run software called thperating systenilhe operating system allows the
computer to run other software and to perform b&sks, such as communicating between the
computer and the user, keeping track of files asidefs, and controlling peripheral devices.
When a computer is turned on, the operating syseftware is automatically loaded into the
computer's memory from the hard disk in a procesked booting Examples of operating
systems include Windows XP.

In 2001 Microsoft released a new operating systaowk as Windows XP. This new
version was widely praised in computer magazineshipped in two distinct editions, "Home"
and "Professional”, the former lacking many of siu@erior security and networking features of
the Professional edition. The name "XP" is short'@XPerience." Additionally, the first "Media
Center" edition was released in 2002 with an emplassupport for DVD and TV functionality
including program recording and a remote contrchindtream support for Windows XP ended
on April 14, 20009.

2.0 OBJECTIVES
On completing this unit, you would be able to:

* Understand the Windows XP environment
* Work and Organize Files and Folders in XP
» Use applications easily in XP

3.0 WINDOWS XP ENVIRONMENT AND FEATURES

Windows XP has a graphical user interface or GUbrfpunced “gooey”) that displays open
applications and documents in areas on the sceddwindows Placing each open application
into its own window allows Windows XP to multitasklultitasking is an operating system
feature that allows more than one application toatia time. When the Windows XP operating
system is running, the computer screen is refdoes theDesktop
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Figue 2.1(a) he Windows XP desktop environment ’

In the Figure 1.0, there are certain features weotserve;
* Icons represent the applications and files availablehendomputer. Double-clicking an icon
opens that file or application.

» The Taskbar displays buttons that represent each open filepptiation. In the example
above, there are two open applications, My Pictaed WordPad. Clicking a button either
displays or minimizes the window containing the fdr application. The Taskbar also contains
the start menu, Quick Launch toolbar, and the atibn area.

= B3 a8 (=3 o Mail s Cpf AaMDeSD (P (L.,

L
a = | | = E: P 3 Shorbkey=598 W Karbo's Software Gul..

* The startmenuis used to run applications.

e Start

» TheQuick Launch toolbar is used to start frequently used applications yush one click.

» The notification area contains a clock and other icons that display tta¢us of certain
activities such as printing.

& l-12-20a1

Note: The Desktop’s properties can be changed by rigbkiolg the Desktop and selecting
Properties from the menu, which displays the Digptaoperties dialog box. This dialog box
contains options that can be used to change
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the Desktop theme, background, and screen saveo, AdrThe Taskbar, If too many buttons
are displayed on the Taskbar, Windows XP will grdilgs from the same application under a
single button. Clicking that button on the Taskb@plays a menu where the user can select the
appropriate file.

3.1 COMMANDS AND BUTTONS IN WINDOWS XP

Certain commands are required to carry out someitag/indows XP and certain button on the
XP environment send commands to the operating rmystethat actions can be carried out on
applications.

3.1.1 WINDOWS XP COMMANDS

Commands in XP can be found in the menu of appdicat When menus are clicked on, a drop-
down bar will emerge and these command optionsheaseen and chosen based on the task at
hand. They include the following;

» Copycommand Copies the contents of an external storage defAgend in the menu
displayed by right-clicking the content to be capie

» Copy this file/foldercommand -Copies a selected file/folder to a new locatioruriebin
the File and Folder Tasks section of the My Compwiadow.

* Delete this file/foldecommand Moves a selected file/folder to the Recycle Binukad
in the File and Folder Tasks sectiminthe My Computer window.

 Formatcommand Prepares an external storage devices to receie BHatind in the
menu displayed by right-clicking the icon of theside.

* Make a new foldecommand Creates a new folder. Found in the File and Foltesks
section of the My
Computer window.

* Move this file/foldercommand Moves a file/folder to a new location. Found in ik
and Folder Tasks section of the My Computer window.

* Rename this file/foldecommand Selects the existing file/folder name so that a new
name can be typed. Found in the File and FoldeksTasctionof the My Computer
window.

* Restorecommand Restores a file in the Recycle Bin to its previtagation.

» Search for files/foldersommand Used to find files and folders. Found in the System
Tasks section of the My Computer window.
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3.2APPLICATIONS IN WINDOWS XP

Applications also called software, applications software, oogpams, are written by
professional programmers to perform specific tagks. application can manipulate text,
numbers, graphics, or a combination of these elesn&ome application packages offer
considerable computing power by focusing on a sitgtk, such as word processing; others,
called integrated software, offer somewhat lessggofy Windows applicatiomuns under the

Windows operating system.
In Windows XP, click start on the Taskbar to digpgamenu:

*_ michael

e - 2 Dokmune:
E-mail b Sencste dokumenter L2
% Flicra=salt Outloal
'y
_r Billeder
‘3 MSN Explorer ‘} rusik
@ Yankes Clipper 11T ﬂ-‘ Denne computer

‘n‘-ﬂ Metwaerkssteder
i G‘ Eontrolparel
@ Windows =P -prassentation

) Printere on Facersheder
[E LISE WA Driver R asdmes

&2 Hiselp og support
@ ClareZD

"-) Seg

7 gor..

A
. g] Log af @l Lule gamputarar

Alle programimer

Figure 2.1(bY The Start menu opens when you press the Stadrbu

In the start menu, some items are commands th&brpespecific tasks, such as starting an
application. For example, clicking Microsoft Wordads the Microsoft Word application.

Clicking a menu item with an arrow, suchAdsPrograms andMy Recent Documentsdisplays

a submenu of commands. The appearance of the reEmti may vary because it can be
customized and because it displays the most conynasgd applications. Most Windows
applications have a similar interface. Tingerfaceof an application is the way it looks on the
screen and the way in which a user provides inptte application.
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Figure 2.1(c) The list with All programs is seen to the right.

An example of Windows Application is the Paint Aigption for drawing;

¥ Unavngivel - Paint

Bler Eediger s Bede Pyrver pimb
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Figure 2.1(d) Paint is a small drawing program, which comesiwiindows XP.

Let us begin:

1. Activate the Start button and open All Prograiigen open the program Paint, which is in
the sub menu Accessories.

2. Now you can draw some by holding the left mdusgon down and drag inside the white
work area. Choose the Brush tool and draw a caafpterley cues.

Now you have a program running: Paint is open. ¥ai see that in&indowon your screen.
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1. Look in the upper right corner of the Paint @ow; there are three small buttons that control
the window.

2. Click once on the lef
-
button e e |

3. Paint igninimized This means that the program disappears fromadtees.

4. Notice the task bar in the bottom of the scr&mddenly a button was added to the right of
the Start button:

5. The button is named “unnamed - Paint”. It tdilst the drawing is not yet saved under a file
name, and gives the name of the current program.

6. The window with Paint was thusinimized Click on the button in the task bar. Then Paint
appears again.

7. Now press on the middle of the three buttorthénupper right corner:

——

8. Then the program window changes from a redwtssl to fill the whole screen (becomes
maximizefl Click on the same button a couple of times. dfiby having the “smaller” program
window on the screen.

9. When a program window is not maximized, you daange its size. Try that. Place the mouse
over the lower right corner of the window, whererthus kind of a handle:

10. When you touch the corner, the mouse cursarggsato a double arrow. That is a signal that
you can drag in the window frame, to increase crepse the window size. Try that!

But you can drag in all corners and edges of thedawv. This window gymnastics was
available in all versions of Windows; however matyusers still do not know and understand
the system. That is a shame, since it can be \@ryanient to adjust the window size when you
as an example work with more than one program open.
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3.2.1 USING TOOLS BAR AND MENU BAR

[ Ei= | Edit Wi Inserk Format Tools Table wadimd o Help
[ s | Mlevs. .. el
L= oOpnen TRl
Close

Save CErl+S
Save oS

|Fggy Sawe as Web Fags...

ERS Search...
wieb Page Prewiews
Page Setup...

[&  Print Previewvs

5 Prink. .. —Erl+P
Send To -
Exit

Figure 2.1Ee) File Menu displays from the Menu Bar

An application window contains menus and toolb&ach word on menu name can be
clicked to display a menu of commands. Pointing wmommand on the menu and then clicking
selects the command. Clicking outside a displayediuror pressing the Esc key removes the
menu from the screen. The arrows ( ) at the botbdra menu indicate that there are more
commands available. Pointing to the arrow expahdsnenu to display more commands. The
commands in an unexpanded menu are the most commeed commands.

In the above figurekeyboard acceleratas a sequence of keys that select a command or
menu. For example, tidew command can be executed by pressing and holdenGtith key
while pressing the N key, as shown in the menwerstare Ctrl + O (Open), Ctrl + S (Save) and
Ctrl + P (Print).

Toolbars contain buttons that represent different actiomghsas saving a document.
Click a button to perform an action. Point to atbatto display é&creenTipwhich is the action
that the button will perform:

If a toolbar displays a button at the far rightckiihg this button displays more buttons. Toolbars
may vary in appearance since the most frequendg bsttons are displayed.

O = "’k &[S 24 o By
Arial | |10 | ["Westemn

3.2.2 THE DIALOGUE BOX

A dialog box is how a user communicates with anliegfion. Dialog boxes can contain
different elements. Windows XP gives (like the oth&indows versions) the user great
possibilities to make personal adjustments of screelors, screen saver, printing, Saving
Documents etc.

There is one central dialog box, which is useddertain adjustments, and it is called
“Display Propertie& You can activate it in different ways, such atesting Control Panel -->
Appearance and Themes. But there is another metttodh | often use:

1. You need to minimize all program windows tioyuse the keyboard shortcut Windows + d,
then you have only the empty desktop in front af.yo

2. Point with the mouse somewhere on the deskiagp make aght click.
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3. Thenin the bottom of the menu select Progert

4. That opens a dialog box with five tabs, whBEtemes is selected.
5. Try to quickly orient yourself about the padgies by clicking on each tab.

6. Try also to move from tab to tab by presshmmtrol + Tab. See how the dialog box contents
are changed for each new tab. You shift in “reveloyegpressing Control +Shift + Tab.

Another example of a dialogue box is the dialogoe that displays the save as properties;

Save As E]E|
Savein: | () [RTEREIE V.I L 10 A
Y 1My Data Sources
‘3 )My eBooks
My Fiecent .3 My Music
Documents [ my Pictures
= (@1 webs
@ 2 Yisual Studio Projects
Deskiop
‘ My Documents |
J
e
58
My Computer
‘e File name: Document ¥ I Save ]
MyNetwork | Ssveastypel | Rich Tesl Fomat (RTF] v [Cceneel |

Figure 2.1(f). Save As dialog box

File namedisplay a list of items to choose from to name yfiler Click the arrow in the file
name list to display items. Icons on the left syfi¢he dialogue box perform actions as shortcuts
to folders. In the dialog box above the shortciange a folder location. Once you are ready to

save the file in the chosen folder, click the shuton and the close the dialogue box to end that
task.

3.2.3 MY DOCUMENT FOLDER

This part of Windows XP must be properly understbetbre we can start working with
files and folders of different application.
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WHAT ARE DOCUMENTS?

When you work on your pc, you will create documetitgt is really hard to avoid. A
significant function in word processing, spreadeth@nd graphics programs is that your data are
stored adiles. Files, which are created with regular user progere calleddocumentsThe
documents are saved on the pc’s hard disk. Batnbt insignificant where we place them — the
documents must be available for retrieval and thesd to be kept on back-up copies. Windows
XP helps us with a built-in system folder called Blgcuments. Let us just open it again.

1.  Open the folder My Documents from the staehu.

2. In the right window you see thaot levelof the folder My Documents. You might say that
you are in the “top floor”, since there can be mbawels of sub folders in My Documents folder.

3. You now see at least two folders and tiesfiThe files are shown with their full name
(both file name and suffix).

Blasvm Star reslses T

L Billede Filthappe
CY Pk Filrapps
2] Fallal  exe L B Tekztdokurmsnt
7] halloz  Ext 1 EB  Tekstdokurmsnt

4.  Notice the Address field, just below theltoar. It reads My Documents:

- S

e

L Dokumenter

5. In this context address means placemend. shmce the folder My Documents is a system
folder, the address is simply My Documents.

6. But the system folder My Documents also &amore “physical’place on the hard disk.
Take a look at that. Click on the button Folderthia tool bar:

F = Fappei [RER]-
M

7.  Find the icon My Computer in the left windand select it

8. It opens the sub division of drives andléot in the pc. Here you can again find the folder
My Documents, which you find further down in theg#”.

Windows XP is basically designed for multiple us&ach user has their own edition of
My Documents folder, just as he/she can have gikesonal settings for Windows XP. There
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are four users on my pc, therefore | have four eopif the folder My Documents; of course |
identify my personal folder, and you should do thiab:

“l Everraies o oserepasterr
= L Seestecliplsbbe (S
] e Harclebimblel (53
- S [AIBCSE (En:d
THE _Siras B JE:)

L Col-crees (FE:)
e S O M A0 (e ()
= £ 8 Ao (Pe S (S
Kaarbrolprarsi
L = o e e e T
Erosbomrnamrib e (i Forisk s

&

I

CO0®

L0 rullechesr b
Pk
Tl Dbk o Tolbusd
et Crceboipnnenrkb e o JeskEes)

Figure 2.1 (g):Here one of the four personal folders is selected.
THE PERSONAL DOCUMENTS

In Figure 2.1(g), there are four users of the plari&ina, Michael, Toke and Jette). You can see
each folder in the tree structure under My Compwénen the folder My Documents is selected
in this way, you can see ip@thin the address field. This address (path) is soraéwéculiar, so

it requires an explanation:

Adresse || Di\Documents and Sekkingsimichael, AMO900Dakurmenter

The system folder My Documents is created by Wirglo®lP and has automatically been
assigned a not too user friendly placement on #nd Hisk. Here you see the path to my folder:

D:\Documents and Settings\michael. AMD900\Dokumenter

On your computer the path will look different, hbe construction will still be similar to mine.
Notice that each folder level is separated Imaekslash

In the bottom of the folder hierarchy (to the faght in the path) in the personal folder is the
“physical” sub-folder My Documents:

Foldar with the users data and sellings

The drives letior "

2Documents and Settingsimichasl. AMD00M\Dokumanter
L. _—

Foldar for all users

Figure 2.1(hY The construction of a path of folders and file®Vindows XP
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3.3 WORKING AND STORING FILES AND FOLDERS IN WINDOW S XP

A pc contains an incredible amount of data. Wien work with user programs like
Word, Excel and Photoshop, you create even mora. ddtis whole mass of data must be
maintained, and much of the work consistéilefmanagement

WHAT ARE DATA?

Data can be programs, documents or somethinglais¢hey are all saved files. A file
is a collection of related data stored on a lastiveglium such as a hard disk, a CD, or a diskette.
A file nameis a unique name for a file stored on disk. Allgidiles, of which there are
thousands, are saved on the hard diske in multiple folders The folders are structures that
you create and maintain with the Explorer program.

Table 2.1(a):Data are saved in files, which are in folders alniee.

Drives  [Wwhole hard disks or parts of thepagtitions), plus
CD-ROMs etc. A drive typically contains ma
folders.

Folders | Containerdor files that you can create yourself
folder often contains many files.

Files The smallest data units that we have access

file can be a whole document or a part of one.

The way users work with files to perform commorksasuch as saving and printing is the same
in most Windows applications. We will use the WaadRapplication to illustrate this concept.
To save a project, select Save from the File mentlick the Save button on the toolbar. The
Save As dialog box is displayed the first time autoent is saved:

Save As @@
savein | (@[ e 7 01 m
5 |1y Dita Sources
L£) )My eBooks
My Recent | (EHy Music
Documents {2y Pictures
- (@ virebs
M "i 2 visual Studio Projects
Desktop
My Documents |
— 7
-
My Computer
(™% f] Fils name Documer ! v
=
My Network, | Save as type: Rich Text Format (RTF) v| Cancel

Figure2.1(i): Save As dialog

The Save in list displays a location. The folddrthat location are displayed in the contents box
below the Save in list. Double-click a folder iretbontents box to place that folder name in the
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Save in list and display that folder's contents.@Wlhe correct folder is displayed in the Save in
list, type a descriptive file name in the File nabzex and select Save. The shortcuts can also be
used to change the folder location.

Apart from saving file, we can also use some ofdilmands from Section 4.1 to work
on some file in certain application. When finishedrking on a document, it should be saved
and then closedClosing a documentneans that its window is removed from the screehtha
file is no longer in the computer's memory. To eas document, sele@lose from the File
menu or click theClose button in the upper-right corner of the documeiridow. A warning
dialog box is displayed if the document has beedifigal since it was last save@pening a file
transfers a copy of the file contents to the compsitmemory and then displays it in a window.
To open a file, seledDpen from the File menu or click th®pen button on the toolbar. The
Open dialog box is similar to that of Save as hettitle differs.

PRINTING

It is quite easy to print a document, but it regsithat you have a printer connected to your pc,
and that it is turned on and ready with paperoli gre using an application like Notepad,;

1. Maximize Notepad.

2. Then select menu item#e~-> Bint..., or use the keyboard shortcut Ctrl + P; itrkgoin
all Windows programs.

3. You will probably get the Print dialog box.
4. If you have installed additonal printersuycan select between them in the same dialog

box, since each printer appears with its own i@ne of the printers will always be the default
printer. You can see that by the small checkmakk lahack circle by the icon:

= Bk
Casreor Bubbide-Jet  HP Laser Jot 4/4M PS
S4A00

5.  When you have selected a printer, juskcd, and the printing starts.
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Figure 2.1(j): The Print dialog box is used to select the primember of copies, etc.
WINDOWS EXPLORER

Now let us look closer at the computer’s folder &felcontents. The file names are actually in
two parts (dirst nameand asuffiX), but ordinarily only the first names are showmwNchange
the view, so the suffix (or rather tfiee type namgis shown in Windows Explorer.

1. Open Windows Explorer with the keyboard strtWindows + e. That opens Windows
Explorer directly, where the system folder My Corngous selected in the folder window.

2. Select menu items Tools

3. Click on the View tab. In the Advanced seajsinyou need tsemovethe checkmark by
“Hide extensions for known file types” like here

Gawumieh | b Filggsas || O Nikvediled
Do ban armvmrsds wis -run_'pl:-n |:u.1| du beuger | dorwne
.'-_r.'j remppe (1 abs, Dalaijer alar §borusr s
BEs e e e | |-?|-n|v-r|r|r.p|--

[Mvﬂnd ab alls napper] | il ualutil sl rrspror

Ay o e acd e filling e
Fidai i o e
[=] Bran -l--‘-ll'l'l--l =) [anbeslales)
] Giesncdan digars irapoos v ved logon
=T Fiw I-Iuﬂ-lln'r-n RS Irl--q-r
"
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Ty Wi Bukos skl [Ber o0 Mspmed
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T '.r.n.-u BRI § S B sral P e
[=] Seg sutcmabick oflds retveni bk omapper o -peirdars -

Figure 2.1(k): The display of the list of the View tab

4. Click on OK. Now the complete file names snewn for all files in all folders. Let us see
an example. Click on the C-drive in the folder wond
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Figure 2.1(I): The C: folder

5. Then you see the contents of the C-drivei®. That is the “top” folder level on the hard
disk. You might first get a warning not to make ahanges. Then just click on “Show the
contents of this folder”:

6. Then click on the Windows folder in the lefindow. That is also a system folder (you
might have to click again on Show the contentshdf tolder). It contains all the data that are in
Windows XP.

There are countless numbers of file types, and widunever get to know them all. But —

depending on which programs you work with — it igoad idea to know the file types that you
produce and use. Here are some examples:

Table 2.1(b):Each file type has its own properties

Type Icon Description

htm, 1w |HTML -documents. Contain typically home pages

html ‘ﬁ Can be viewed in a browser like Internet Explorer|
Can be edited in text editors like Notepad.

Doc ™~ | Word processing documentwhich is handled in
Microsoft Word.

Xls X Spread sheet.

i1 Can be opened in programs like Excel.
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Type Icon Description
Bmp, png fq Graphics files.
gif, jpg p Can be opened with Windows Picture- and
faxviewer, with Photoshop, Fireworks and many
E‘ other graphics programs.
g
=
&
mp3, wav Sound recordings.
wma : Can be played with among others Windows
Media Player
Avi, mpg Movies (video recordings).
wmv Can be created with programs like Movie Maker
and be played with Windows Media Player.

3.4.1 SEARCHES ON THE HARD DISK

You can get the need to search for files. Maybe lyave retrieved some files from the
Internet, and now you cannot find them, or maybaesdocument got lost on the disk. Then you
just need to use the search function.

THE SEARCH FUNCTION

You can find the Search dialog box in different wiayou find the menu item Search in the Start
menu. But in this exercise we will do it in a diéat way:

1. Open Windows Explorer and select My Computer.

2.  Now you can either press F3.

P Denne computer

Filer Readiger Wis Foretrukne Furikbioner His=lp
7 P ¥ smg Mapper

W Denne compuber E%

3. Then the Search panel opens in Explorersafidow. There is a box with different
options. Click on “All files and folders” like here

95



Heward wil chi snge efter?
EJ Billeder, sk slier viden
£ Dolumeniar Eefstheharalieg, regnsark, o6y, )

E] Cosputers sl

) Cphysranger | Hik og Suppert
Do by ogeli v 2.,

14 Seqe pf Intemettet

=] Shifte indhiinger

)

L

4. Then you see a new box, where you need & saarch criteria. Then you are searching for
all file with any name. Then click on Search.

5. Then the search starts:

Soger efter liler med “*_123° i filnavieet,

- Sager | Danfe compuler of | Undesmaggser.
- et gt | Fystominaiger.

- Doty Snged ke | chiulte Filer o Muspaper

- Sager i Loghech CuickCam Wb {01}

i

6. The file is soon found. It appears in théatigxplorer window:

< Mom Mapps
| |Blstirker.125 | CHiDokumeriter|xl

You can search files and folders in numerous walge.most important are probably:

» Search by first name or a part thereof, or seaycthé file’s suffix (as in the preceding
exercise).

» Search by a word or a text string, which is to d®enfl in the file. That can be used to
search for many types of documents that contaiy seixch as Word-files, txt-files and
HTML-documents.

» Search by date or time when the file was last saved

3.4 WINDOWS EXPLORER (My Computer)

Windows Exploreiis really your tool to work with files, folders, ggrams, hyperlinks,
Control panel and much more. The starting pointwork with Windows Explorers oftenMy
Computer.That is a system folder that shows and gives adoas®st of the pc’s resources. You
have worked a lot with Windows Explorer in the poas sectionsWindows Explorer is an
application that comes with Windows XP that carubed to do many of the same file and folder
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management tasks that can be performed in My Canpauch as copying, deleting and
renaming files.
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Figure 2.1(m) Windows Explorer environment

3.5 CONTROL PANEL

The control panel is the entry to the pc’s varieetingssuch as controlling hardware units
through the so-calledrivers.

Varlg en kategori
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R R

"" B

Figure 2.1(ny The control panel in Windows XP.
From Figure 2.1(n), settings such as Audio, netwodmputers graphics display and themes,

printer setting, date and time, installations odgsams and more can be done at the control
panel.
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3.0CONCLUSION

Windows XP has better functionality as it suppodltitasking. Also has been built with an
impressive graphics user interface. It is much nuses friendly and interactive.

5.0 SUMMARY

All computers run software called the operatingtesys The operating system allows the
computer to run other software and to perform b&sks, such as communicating between the
computer and the user, keeping track of files atdiefs, and controlling peripheral devices.

When a computer is turned on, the operating syst#tware is automatically loaded into
the computer’'s memory from the hard disk in a psscealled booting. When the Windows XP
operating system is running, the computer screegfésred to as the Desktop. Multitasking is an
operating system feature that allows more thanapmication to run at a time. Windows XP
handles multitasking by placing each running aian into its own window.

Applications, also called software, applicationgtwsare, or programs, are written by
professional programmers to perform specific tagksWindows application runs under the
Windows operating system. The interface of an appibn is the way it looks on the screen and
the way in which a user provides input to the aggion. An application window contains menus
and toolbars. Each word on the menu bar can b&edito display a menu of commands. A
keyboard accelerator allows a command or menu teeleeted by pressing a sequence of keys.
Pointing to a button displays a ScreenTip, whickcdbes the action that button will perform.

A dialog box is how a user communicates with anliegfion. Dialog boxes can contain
different elements including buttons, text boxdgak boxes, radio buttons, and lists. A file is a
collection of related data stored on a lasting medsuch as a hard disk, a CD, or a diskette. A
file name is a unique name for a file stored ork.dfs file extension indicates what application
the file was created in. My Computer is an appiiathat comes with Windows XP and is used
to view the contents of the hard disk drive andh& computer's removable storage devices.
Folders are used to organize commonly related. fieshe My Computer window, selecting a
file or folder expands the list of commands in fiée and Folder Tasks section to include
commands such as Rename this folder, Copy thisafik Delete this file. The My Computer
window can be used to find files and folders besthg Search for files or folders in the System
Tasks section. The control panel windows give axtesuser to reset or adjust settings of the
computer such as its network settings, desktop ¢seand more.

6.0 TUTOR MARKED ASSIGNMENT

1 a) What is an operating system?
b) What is booting?
c) What is the Desktop?
2 Define the following terms; i) icons ii) taskkay notification area and iv) quick launch bar.
3 a) What is multitasking?
b) What is another name for applications?
c) What is a dialog box used for?
d) Which element in a dialog box enables the tesehoose from a set of choices?
4 Describe how personal documents are stored iddVs XP.
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5 a) What is My Computer?

b) State at least 5 major features that carebe ;1 My Computer and discuss?

c) Is it possible to search for a file if onlyvard or phrase in the file name is known?
6 Describe the steps to printing a document.
7 What is the control panel?

7.0 FURTHER READING

1. Joyce, Jerry; Moon, Marianne (2004Jicrosoft Windows XP Plain & SimpléMicrosoft
Press. ISBN 9780735621121.

2. Microsoft PressPasdVlicrosoft. 5 February 2001. Retrieved 2009-09-TThe XP name is
short for "experience". http://www.microsoft.con#pspass/press/2001/feb01/02-
O5namingpr.mspx.

3. Windows XP - Beginners Tutorial; http://www.kadguide.com/books/winxpbeginner.

4. Windows XP - Wikipedia, the free encyclopediapit/en.wikipedia.org/wiki/Windows_XP.

5. An Introduction to Programming Using MicrosofisMal Basic .NET; Introducing Windows
XP- http://www.lpdatafiles.com/opsys/xp.pdf
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UNIT 2: MICROSOFT OPERATING SYSTEM- Windows 7
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1.0INTRODUCTION

Windows 7 is aroperating systemt controls the hardware of your computer anériptets
the instructions from your software and operatiypgtems to the hardware. When you use a
menu command such &dle , Save Windows 7 is the driving force that writes thke fto
your disk or hard drive.

Windows 7 Versions:There are several different versions of Windowscluding Windows
7 Professional, Windows 7 HomeBasic, Windows 7 Fuemand Windows 7 Starter and
Windows 7 Ultimate. For the purposes of this cla¥g)dows 7 Ultimate would be referred
to as Windows 7.

2.00BJECTIVES

By the end of this unit, you should be able to:
(a) To start and shut down Windows, use a mouseattipulate items on the desktop.

(b) To open, resize, move, view, and close a windowl to use scroll bars to view more
of a window.

(c) To use toolbar buttons, open menus, choose nmmotumands, and use menu
shortcuts.

(d) To work on a dialogue box.

3.0 WINDOWS 7 ENVIRONMENT AND FEATURES

Windows 7 has a graphical user interface or GUbrfpunced “gooey”) that displays open

applications and documents in areas on the scaEdwindows Placing each open application

into its own window allows Windows 7 to multitadMultitaskingis an operating system feature

that allows more than one application to run atmet When the Windows 7 operating system is
running, the computer screen is referred to a®tsktop Its desktop environment is attractive.

The desktop is the main screen area that you seeyalu turn on your computer and log on to
Windows. Like the top of an actual desk, it serassa surface for your work. When you open
programs or folders, they appear on the desktop. cém also put things on the desktop, such as
files and folders, and arrange them however youwan
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wat overcometh shall inherit

Rev.21:7

Figure 2.2(a): The Windows 7 desktop environment

The desktop is sometimes defined more broadly ¢tude the taskbar. The taskbar sits at the
bottom of your screen. It shows you which prograans running and allows you to switch

between them. It also contains the Start buﬂ, which you can use to access programs,
folders, and computer settings.

Some Features on the desktop environment include;

* Icons represent the applications and files availablehmndomputer. Icons are small pictures
that represent files, folders, programs, and ateens. When you first start Windows, you'll see
at least one icon on your desktop: The Recycle Bible-clicking an icon opens that file or
application.

» The Taskbar displays buttons that represent each open filepptiGation. In the example
above, there are two open applications, My Pictaed WordPad. Clicking a button either
displays or minimizes the window containing the fdr application. The Taskbar also contains
the start menu, Quick Launch toolbar, and the atibn area.

'TYED r |
v g (N @I @| Nl

Figure 2.2(b)y The Windows 7 Taskbar

* The starimenuis used to run applications.

» TheQuick Launch toolbar is used to start frequently used applications yush one click.
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Figure 2.2(c) :The Windows 7 Quick Launch toolbar
* The notification area contains a clock and other icons that display tta#us of certain
activities such as printing.

Figure 2.2(d): The Windows 7 notification area

The Desktop’s properties can be changed by rigbkiolg the Desktop and selecting Properties
from the menu, which displays the Display Propertialog box. This dialog box contains
options that can be used to change the Desktopethesckground, and screen saver.

3.1 USING MENUS, BUTTONS, BARS, AND BOXES

Menus, buttons, scroll bars, and check boxes aaenpbes of controls that you operate
with your mouse or keyboard. These controls allow {0 select commands, change settings, or
work with windows. This section describes how t@ognize and use controls that you'll
encounter frequently while using Windows.

3.1.1 Using menus

Most programs contain dozens or even hundredsmfrands (actions) that you use to work the
program. Many of these commands are organized umdgmus. Like a restaurant menu, a
program menu shows you a list of choices. To kéepstreen uncluttered, menus are hidden
until you click their titles in the menu bar, loedtjust underneath the title bar.

To choose one of the commands listed in a menck @li Sometimes a dialog box appears, in
which you can select further options. If a comm@ndnavailable and cannot be clicked, it is
shown in gray. Some menu items are not commanals &tstead, they open other menus.
If you don't see the command you want, try looki@gnother menu. Move your mouse pointer
along the menu bar and its menus open automaticaly don't need to click the menu bar
again. To close a menu without selecting any conasiaclick the menu bar or any other part of
the window.
Tips

- If a keyboard shortcut is available for a commanid, shown next to the command.

« You can operate menus using your keyboard instéagbur mouse. See Using your
keyboard.
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3.1.2 Using scroll bars

When a document, webpage, or picture exceeds tieeasiits window, scroll bars appear to
allow you to see the information that is currerdlyt of view. The following picture shows the
parts of a scroll bar.

To use a scroll bar:

+ Click the up or down scroll arrows to scroll thendow's contents up or down in small
steps. Hold down the mouse button to scroll cowtirsly.
« Click an empty area of a scroll bar above or belosvscroll box to scroll up or down one

page.
- Drag a scroll box up, down, left, or right to s¢tble window in that direction.

Tip
« If your mouse has a scroll wheel, you can use is¢mll through documents and
webpages. To scroll down, roll the wheel backwaoavérd you). To scroll up, roll the

wheel forward (away from you).

3.1.3 Using command buttons

A command button performs a command (makes sontetimppen) when you click it. You'll
most often see them in dialog boxes, which are Ismvaldows that contain options for
completing a task
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Do you want to save changes to Untitled?

[_save ][ DontSave | [ Cancel |
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Figure 2.2(e) Paint environment showing the command buttons

To close the picture, you must first click eithbe tSave or Don't Save button. Clicking Save
saves the picture and any changes you've madegliakithg Don't Save deletes the picture and
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discards any changes you've made. Clicking Carisslisises the dialog box and returns you to
the program.

Tip

« Pressing Enter does the same thing as clicking rmn@nd button that is selected
(outlined).

Outside of dialog boxes, command buttons vary ipeapance, so it's sometimes difficult to
know what's a button and what isn't. For exampmejmand buttons often appear as small icons
(pictures) without any text or rectangular frambeTost reliable way to determine if something
is a command button is to rest your pointer onfiit "lights up" and becomes framed with a
rectangle, you've discovered a button. Most buttemik also display some text about their
function when you point to them.

If a button changes into two parts when you pairit,tyou've discovered a split button. Clicking
the main part of the button performs a command redgeclicking the arrow opens a menu with
more options.

3.1.4 Using option buttons and check boxes

Option buttons allow you to make one choice amamg or more options. They frequently
appear in dialog boxes. sCheck boxes allow youetect one or more independent options.
Unlike option buttons, which restrict you to oneoid®, check box allow you to choose multiple
options at the same time.

To use check boxes:

« Click an empty square to select or "turn on" thatian. A check mark will appear in the
square, indicating that the option is selected.

« To turn off an option, clear (remove) its check knay clicking it.

« Options that currently can't be selected or clearedshown in gray.

3.1.5 Using sliders and text boxes
A slider lets you adjust a setting along a rangeabdies. A slider along the bar shows the
currently selected value. To use a slider, dragstiter toward the value that you want. A text

box allows you to type information, such as a dedaerm or password. The following picture
shows a dialog box containing a text box. We'vered "bear” into the text box.
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Figure2.2(e) Text box

A blinking vertical line called the cursor indicateshere text that you type will appear. If
you don't see a cursor in the text box, it meaestét box isn't ready for your input. Click the
box first, and then start typing. Text boxes tlegjuire you to enter a password will usually hide
your password as you type it, in case someond<leeking at your screen.

3.1.6 Using drop-down lists
Drop-down lists are similar to menus. Instead atkohg a command, though, you choose an

option. When closed, a drop-down list shows onlg turrently selected option. The other
available options are hidden until you click thetol, as shown below.

sbcede] assbceoe. AaBbC: Aapbce AAB aazbee - AA
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ThoSpac, Hesdng Headino2 e suie O
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Figure 2.2(f). The drop-down list of fonts in windows

To open a drop-down list, click it. To choose g@tian from the list, click the option.

3.2 PROGRAMS/ APPLICATIONS ON WINDOWS 7
Almost everything you do on your computer requuesig a program. For example, if
you want to draw a picture, you need to use a ar@qr painting program. To write a letter, you
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use a word processing program. To explore the rieteryou use a program called a web
browser. Thousands of programs are available farddivs.

3.2.1 Opening a program

The Start menu is the gateway to all of the programyour computer. To open the Start menu,
click the Start button. The left pane of the Staenu contains a small list of programs, including
your Internet browser, e-mail program, and receasigd programs. To open a program, click it.
If you don't see the program you want to open,yout know its name, type all or part of the
name into the search box at the bottom of thepkafie. Under Programs, click a program to open
it. To browse a complete list of your programsglclihe Start button, and then click All
Programs

[FEE | Microsoft Office Word 2007

@ Mozilla Firefox 3

V] Wetepad v

ocumen|

“;)‘)’ TeraCopy

@; Mutti-Links Deta Card
|i_T| Turbo C++

|E| e-Sward

@ Encerts Premium DVD 2009

Default Programs
]
2L Microso # Office Publisher 2007

Help and Support

Figure 2.2(g) Start menu

Tip
« You can also open a program by opening a file. @yethe file automatically opens the
program associated with the file. For more infoliorgtsee Open a file or folder.

3.2.2 Using commands in programs

Most programs contain dozens or even hundredsmfrands (actions) that you use to work the
program. Many of these commands are organizedRilblaon, located just under the title bar.

In some programs, commands might be located undeus Like a restaurant menu, a program
menu shows you a list of choices. To keep the scumeluttered, menus are hidden until you
click their titles in the menu bar, located unde title bar. Sometimes a dialog box will appear,
in which you can select further options. If a comch@s unavailable and cannot be clicked, it is
shown in gray.
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3.2.3 Creating a new document

Many programs allow you to create, edit, save, @mot documents. In general, a document is
any type of file that you can edit. For exampl&ad processing file is a type of document, as is
a spreadsheet, an e-mail message, and a presentédwever, the terms document and file are
often used interchangeably; pictures, music chps] videos that you can edit are usually called
files, even though they are technically documents.

Some programs, including WordPad, Notepad, andtPapen a blank, untitled document
automatically when you open the program, so thatgan start working right away. You'll see a
large white area and a generic word like “Untitl@d™Document” in the program’s title bar.

File Edit Format View Help

Figure 2.2(h) The title bar in NotePad

If your program doesn't open a new document autoaigt when it opens, you can do it
yourself:

+ Click the File menu in the program you are usimg] then click New or Click the menu
button, and then click New. If you can open morentltone type of document in the
program, you might also need to select the type fadist.

3.2.4 Saving a document

Saving a document allows you to name it and toestiopermanently on your computer's hard
disk. That way, the document is preserved even wioein computer is turned off, and you can
open it again later.

To save a document

1. Click the File menu, and click Save or Click thev&&autton
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2. If this is the first time you are saving the docuntpeou’ll be asked to provide a name for
it and a location on your computer to save it to.

Even if you've saved a document once, you neeceép lsaving it as you work. That's because
any changes you've made since you last saved thersimt are stored in RAM, not on the hard
disk. To avoid losing work unexpectedly due to aveofailure or other problem, save your

document every few minutes.

3.2.5 Moving information between files

Most programs allow you to share text and imagéwdrn them. When you copy information, it
goes into a temporary storage area called the @digb From there, you can paste it into a
document.

Undoing your last action

Most programs allow you to undo (reverse) actioms take or mistakes you make. For example,
if you delete a paragraph in a WordPad documentectally, you can get it back by using the
Undo command. If you draw a line in Paint that ylan't want, undo your line right away and it
vanishes or better still use ctrl + Z command.

To undo an action

« Click the Edit menu, and click Undo or Click the didnbutton
3.2.6 Exiting a program

To exit a program, click the Close button in theepright corner of the program window. Or,
click the File menu, and click Exit. Remember teesgour document before exiting a program.
If you have unsaved work and try to exit the progréhe program will ask you whether you
want to save the document.

3.2.7 Installing or uninstalling programs

You're not limited to using the programs that camth your computer—you can buy new
programs on CD or DVD or download programs (eitiree or for a fee) from the Internet.
Installing a program means adding it to your corapuAfter a program is installed, it appears in
your Start menu in the All Programs list. Some paogs might also add a shortcut to your
desktop. For more information, see Install a progra
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3.3 WORKING WITH FILES AND FOLDERS IN WINDOWS 7

A file is an item that contains information—for exple, text or images or music. When
opened, a file can look very much like a text doenmor a picture that you might find on
someone's desk or in a filing cabinet. On your catep files are represented with icons; this
makes it easy to recognize a type of file by logkan its icon.

A folder is a container you can use to store fitedf you had thousands of paper files on
your desk, it would be nearly impossible to find/ grarticular file when you needed it. That's
why people often store paper files in folders iesalfiling cabinet. On your computer, folders
work the same way. Folders can also store othdefs! A folder within a folder is usually called
a subfolder. You can create any number of subfe|derd each can hold any number of files and
additional subfolders.

3.3.1 Using libraries to access your files and fodals

When it comes to getting organized, you don't neestart from scratch. You can use libraries, a
feature new to this version of Windows, to accesgr files and folders, and arrange them in
different ways. Here's a list of the four defaidtdries and what they're typically used for:

« Documents library. Use this library to organize and arrange word:pssing
documents, spreadsheets, presentations, and eitteelated files. By default, files that
you move, copy, or save to the Documents libraeystéored in the My Documents folder.

« Pictures library. Use this library to organize and arrange youitaigictures, whether
you get them from your camera, scanner, or in d-frtan other people. By default, files
that you move, copy, or save to the Pictures libaae stored in the My Pictures folder.

« Music library . Use this library to organize and arrange youitalignusic, such as songs
that you rip from an audio CD or that you downldeaim the Internet. By default, files
that you move, copy, or save to the Music libraseystored in the My Music folder.

« Videos library. Use this library to organize and arrange youew®g] such as clips from
your digital camera or camcorder, or video filestthou download from the Internet. By
default, files that you move, copy, or save to Yhdeos library are stored in the My
Videos folder.

To open the Documents, Pictures, or Music libraridick the Start button, and then click
Documents, Pictures, or Music. You can open comiiboaries from the Start menu

3.3.2 Understanding the parts of a window
When you open a folder or library, you see it wiadow. The various parts of this window are

designed to help you navigate around Windows orkwuath files, folders, and libraries more
easily. Here's a typical window and each of itsgpar
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Table 2.2(a):Parts of Windows

|Window part ||What it's useful for |

Navigation
pane

Use the navigation pane to access libraries, feldesved searcheand eve
entire hard disksUse the Favorites section to open your most contynase(
folders and searches; use the Libraries secti@ctess your librées. You ca
also use the Computer folder to browse folders aunbfolders. For mo
information, see Working with the navigation pane.

Back
Forward
buttons

and

Use the Back buttormnd the Forward button to navigate to other foldef
libraries you've already opened without closing therent window. Theg
buttons work together with the address bar; aftan yse the address bai
change folders, for example, you can use the Bation to return to the previg
folder.

Toolbar

Use the toolbar to perform common tasks, such asgihg the appearance
your files and folders, burning files to a CD, daring a digital picture slid
show. The toolbar's buttons change to show ¢im¢ tasks that are relevant.
example, if you click a picture file, the toolbanasvs different buttons than
would if you clicked a music file.

Address bar

Use the address bar to navigate to a differenefotd library or to go back tg
previous one. For more information, see Navigateguhe address bar.

Library pane

The library pane appears only when you are in@fb(such as the Docume
library). Use the libray pane to customize the library or to arrange tles b
different properties. For more information, see Wag with libraries. )1

Use the column headings to chamgev the files in the file list are organized.
example, you can click the left side of a columadieg to change the order

Column files and folders are displayed in, or you cankctize right side to filtethe fileg
headings in different ways. (Note that column headings arailable only in Details vieV

To learn how to switch to Details view, see 'Viewviand arranging files a

folders' later in this topic.)

This is where the contents of the current foldefilmary are displayed. If yq
File list type in the search box to find a file, only theedilthat match your current vi

(including files in subfolders) will appear.

Type aword or phrase in the search box to look for amite the current fold
The  seard|or library. The search begins as soon as you kigging—so if you type "B," fo
box example, all the files with names starting with teger B will appear in the fi

list. For more information, see Find a file or fetd

Use the details pane to see the most common piepeassociated with t

. selected file. File properties are information abadile, such as the author,

Details pane

date you last changed the file, and any descrigdgeyou might have added
the file. For more information, see Add tags arfteoproperties to files.

Preview pang

Use the preview pane to see the contents of miest fif you select an malil
message, text file, or picture, for exale you can see its contents with
opening it in a program. If you don't see the prevpane, click the Preview p§
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|Window part ||What it's useful for |
| |button in the toolbar to turn it on. |

3.3.3 Viewing and arranging files and folders

When you open a folder or library, you can change the files look in the window. For
example, you might prefer larger (or smaller) icons view that lets you see different kinds of
information about each file. To make these kindsh@nges, use the Views button in the toolbar.

Each time you click the left side of the Views louttit changes the way your files and folders
are displayed by cycling through five differentwge Large Icons, List, a view called Details
that shows several columns of information aboutfilbea smaller icon view called Tiles, and a
view called Content that shows some of the corftent within the file.

If you click the arrow on the right side of the Mig button, you have more choices. Move the
slider up or down to fine-tune the size of the &led folder icons. You can see the icons change
size as you move the slider.

In libraries, you can go a step further by arraggrour files in different ways. For example, say
you want to arrange the files in your Music librémygenre (such as Jazz and Classical):

1. Click the Start button, and then click Music.
2. In the library pane (above the file list), clicketimnenu next to Arrange by, and then click
Genre.

Finding files

Depending on how many files you have and how thieyoeganized, finding a file might
mean browsing through hundreds of files and sulkfsld-not an easy task. To save time and
effort, use the search box to find your file

The search box is located at the top of every windbo find a file, open the folder or
library that makes the most sense as a startingt @i your search, click the search box, and
start typing. The search box filters the curremwibased on the text that you type. Files are
displayed as search results if your search terncimeatthe file's name, tags or other properties,
or even the text inside a text document.

If you're searching for a file based on a propéstych as the file's type), you can narrow the
search before you start typing by clicking the skdyox, and then clicking one of the properties
just below the search box. This adds a search {#tech as "type") to your search text, which
will give you more accurate results.

If you aren't seeing the file you're looking foQuycan change the entire scope of a search by
clicking one of the options at the bottom of tharsk results. For example, if you search for a
file in the Documents library but you can't findybu can click Libraries to expand the search to
the rest of your libraries. For more informatioee $=ind a file or folder.
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Copying and moving files and folders

Occasionally, you might want to change where fdes stored on your computer. You might
want to move files to a different folder, for exdmpor copy them to removable media (such as
CDs or memory cards) to share with another person.

Most people copy and move files using a methodedatlrag and drop. Start by opening the
folder that contains the file or folder you wantmove. Then, open the folder where you want to
move it to in a different window. Position the wowls side by side on the desktop so that you
can see the contents of both.

When using the drag-and-drop method, you mightceothat sometimes the file or folder is

copied, and at other times it's moved. If you'ragding an item between two folders that are
stored on the same hard disk, then the item is thewdhat two copies of the same file or folder
aren't created in the same location. If you dragitam to a folder that is in a different location

(such as a network location) or to removable mékiea CD, the item is copied.

Tips

« The easiest way to arrange two windows on the dpskd to use Snap. For more
information, see Arrange windows side by side andbsktop using Snap.

« If you copy or move a file or folder to a librany,will be stored in the library's default
save location. To learn how to customize a libeadgfault save location, see Customize
a library.

« Another way to copy or move a file is to drag arfr the file list to a folder or library in
the navigation pane so you don't need to open éparste windows.

Creating and deleting files

The most common way to create new files is by usipgogram. For example, you can create a
text document in a word-processing program or aienfe in a video-editing program.

Some programs create a file as soon as you open Wben you open WordPad, for example, it
starts with a blank page. This represents an efapty unsaved) file. Start typing, and when you
are ready to save your work, click the Save buttorthe dialog box that appears, type a file
name that will help you find the file again in theture, and then click Save.

By default, most programs save files in commondaddike My Documents and My Pictures,
which makes it easy to find the files again nexigi

When you no longer need a file, you can removeinfyour computer to save space and to keep
your computer from getting cluttered with unwanfées. To delete a file, open the folder or
library that contains the file, and then selectfitee Press Delete on your keyboard and then, in
the Delete File dialog box, click Yes.
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When you delete a file, it's temporarily storedha Recycle Bin. Think of the Recycle Bin as a
safety net that allows you to recover files or &kithat you might have accidentally deleted.
Occasionally, you should empty the Recycle Binetdaim all of the hard disk space being used
by your unwanted files.

Opening an existing file

To open a file, double-click it. The file will usilyaopen in the program that you used to create
or change it. For example, a text file will openyiour word-processing program. That is not
always the case, though. Double-clicking a picfies for example, will usually open a picture
viewer. To change the picture, you need to usefarent program. Right-click the file, click
open with, and then click the name of the prograat you want to use.

Print a document or file

The quickest way to print a document or file igptot using Windows. You don't have to open
any programs or change any settings.

« Right-click the file you want to print, and thencél Print.
Windows will launch the program that created tle dind send it to your default printer.

Windows Photo Viewer can make prints of your digitiaotos. If you don't have a printer handy,
you can use Windows to order prints online.

To print your own pictures

Remember: print quality depends on several factoduding your choices of paper and ink,
printer settings, and the quality of the originabfo.

1. Double-click a picture to launch Windows Photo Vesw

2. On the toolbar, click the Print button, and theokcPrint.

3. In the Print Pictures dialog box, select the pringaper size, print quality, print style,
and number of copies.

4. When you're done, click Print.

Notes

o To launch the Print Pictures dialog box directlght-click a photo and then click
Print.

o Some printers allow you to print a mirror imageaopicture (sometimes called
"reverse landscape" or "reverse portrait"). If togion is selected, the preview
image in the Print Pictures dialog box won't chargewever, the picture will
print as a mirror image.
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3.4 CONTROL PANEL IN WINDOWS 7
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Figure 2.2(j): Category view of the control panel

When viewing the category view of the control pangou can use Control Panel to
change settings for Windows. These settings comtealrly everything about how Windows
looks and works, and they allow you to set up Wimslso that it's just right for you.

You can use two different methods to find the Carfdanel item you are looking for:
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« Use SearchTo find a setting you are interested in or a tgsk want to perform, enter a
word or phrase in the search box. For example, ‘typend" to find specific tasks related
to settings for your sound card, system soundstlangolume icon on the taskbar.

- Browse: You can explore Control Panel by clicking differerategories (for example,
System and Security, Programs, or Ease of Accassl),viewing common tasks listed
under each category. Or, under View by, click eithege icons or small icons to view a
list of all Control Panel items.

Tip
- If you browse Control Panel by icons, you can glyigkmp ahead to an item in the list
by typing the first letter of the item's name. lE@ample, to jump ahead to Gadgets, type
G, and the first Control Panel item beginning with letter G is selected in the window.

4.0 Conclusion

Windows 7 has made better impression on users fiisapredecessors especially with an
impressive graphics user interface. It is much nuser friendly and interactive.

5.0 Summary

In this unit, you have learnt basic operationsfites and folders, programs and even on the
access to the control panel. Proper updates onowisidvill help the system function well
especially in the aspect of security of the opagasiystem.

6.0 Tutor Marked Assignment

1a) Whatis a scheduler
b) List two scheduling algorithms in windows 7.

2 a) What is My Computer?

b) State at least 5 major features that carebe ;1 My Computer and discuss?
c) Is it possible to search for a file if onlyvard or phrase in the file name is known?

7.0 Further Reading

Help and Support in Windows 7, copyright© 2010.
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1.0 INTRODUCTION

This unit introduces us to an operating system ithaiot so common or yet still that is
fast moving into the world of portable computersl drandheld gadgets. Linux is, in simplest
terms, an operating system. It is the software @oraputer that enables applications and the
computer operator to access the devices on the wwemfo perform desired functions. The
operating system (OS) relays instructions from pplieation to, for instance, the computer's
processor. The processor performs the instructeki &nd then sends the results back to the
application via the operating system.

2.0 OBJECTIVES
On completing this unit, you would be able to:

« Have an idea on Linux
e Understand Commands used in Linux
* Understand the parts of Linux

3.0 HISTORY: USAGE AND BASIC CONCEPT
HISTORY

On August 25, 1991, a Finn computer science studamed Linus Torvaldsing created
an Operating system that is a variant of the UNp¢érating system, using UNIX as a guideline
for his operating system design. Torvalds built¢bee of the Linux operating system, known as
the kernel. A kernel alone does not make an opeyatystem with GNU tools the operating
system will be complete. Torvalds' matching of Ghdls with the Linux kernel marked the
beginning of the Linux operating system as it iswn today. Linux is in many ways still only at
the beginning of its potential, even though it leagoyed tremendous success since Torvalds'
first request for help in 1991.

Linux has gained strong popularity amongst UNIX eepers, who like it for its
portability to many platforms, its similarity to UK|, and its free software license. Around the
turn of the century, several commercial develogergan to distribute Linux, including VA
Linux, TurboLinux, Mandrakelinux and Red Hat. Todainux is a multi-billion dollar industry,
with companies and governments around the worlthgaadvantage of the operating system's
security and flexibility. Thousands of companieg uinux for day-to-day use, attracted by the
lower licensing and support costs. Governmentsratdbe world are deploying Linux to save
money and time, with some governments commissioivagy own versions of Linux. The
analyst group IDC has projected Linux will be a $8ion business by 2011, and there are any
indications in the market that this figure will behieved. The Linux Foundation is a non-profit
consortium dedicated to the growth of Linux.
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3.1 USAGE

One of the most noted properties of Linux is whigrean be used. Windows and OS X are
predominantly found on personal computing deviagshsas desktop and laptop computers.
Other operating systems, such as Symbian, are fonrstnall devices such as phones and PDAs,
while mainframes and supercomputers found in maocademic and corporate labs use
specialized operating systems such as AS/400 anGridny OS.

Linux, which began its existence as a server OShasdecome useful as a desktop OS, can also
be used on all of these devices. “From wristwatcteessupercomputers,” is the popular
description of Linux' capabilities.

An abbreviated list of some of the popular eledt@evices Linux is used on today includes:

Dell Inspiron Mini 9 and 12
Google Android Dev Phone 1
HP Mini 1000

One Laptop Per Child XO2
Volvo In-Car Navigation System
Motorola MotoRokr EM35 Phone
Yamaha Motif Keyboard

Noohk~wbdpRE

These are just the most recent examples of Linsedbadevices available to consumers
worldwide. The Linux Foundation is building a cetized database that will list all currently

offered Linux-based products, as well as archives¢hdevices that pioneered Linux-based
electronics. There are several versions of Linuk iaimcludes; Ubuntu, Debian, Mandriva, Red
Hat and Slackware.

3.2 BASIC CONCEPT

Linux is a multitasking, multiuser operating systewhich means that many people can run
many different applications on one computer at $hme time. This differs from MS-DOS,
where only one person can use the system at antimmaeUnder Linux, to identify yourself to
the system, you musbg in, which entails entering yodogin name (the name the system uses
to identify you), and entering yomassword which is your personal key for logging in to your
account. Because only you know your password, moebge can log in to the system under your
user name.

On traditional UNIX systems, the system administratssigns you a user name and an initial
password when you are given an account on thersy$tewever, because in Linux you are the
system administrator, you must set up your own @eicbefore you can log in. For the following
discussions, we'll use the imaginary user namaxry.l'

In addition, each system hasast nameassigned to it. It is this host name that givesryo
machine a name, gives it character and charm. Dsé tame is used to identify individual
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machines on a network, but even if your machiné& rsgtworked, it should have a host name.
For our examples below, the system's host namen@usehouse”.

3.2.1 Creating an account.

Before you can use a newly installed Linux systgoy must set up a user account for
yourself. It's usually not a good idea to use tat account for normal use; you should reserve
the root account for running privileged commandd #or maintaining the system as discussed
below. In order to create an account for yourdetj,in as root and use the useradd or adduser
command.

3.2.2 Logging in.

At login time, you'll see a prompt; enter your usame “larry,” and press the Enter key.
Next, enter your password. The characters you emtgrt be echoed to the screen, so type
carefully. If you mistype your password, you'll st message and you'll have to try again.
Once you have correctly entered the user name asslyord, you are officially logged in to the
system, and are free to roam.

3.2.3 Virtual consoles.

The system'sonsoleis the monitor and keyboard connected directlthe®system. (Because
Linux is a multiuser operating system, you may hatveer terminals connected to serial ports on
your system, but these would not be the consoleX, like some other versions of UNIX,
provides access tartual consoles (or VCs), that let you have more than one logissgm on
the console at one time. To demonstrate this, hotpiyour system. Next, press Alt-F2. You
should see the login: prompt again. You're lookahghe second virtual console. To switch back
to the first VC, press Alt-F1. You're back to ydust login session.

A newly-installed Linux system probably lets youaccess only the first half-dozen or so VCs,
by pressing Alt-F1 through Alt-F4, or however mawgs are configured on your system. It is

possible to enable up to 12 VCs--one for each fandtey on your keyboard. As you can see,
use of VCs can be very powerful because you calk woseveral different sessions at the same
time.

While the use of VCs is somewhat limiting (aftel; gbu can look at only one VC at a time), it
should give you a feel for the multiuser capatatitof Linux. While you're working on the first
VC, you can switch over to the second VC and warlsomething else.

3.2.4 Shells and commands.

For most of your explorations in the world ohuk, you'll be talking to the system through a
shell, a program that takes the commands you type amglates them into instructions to the
operating system. A shell is just one interfackitmx. As soon as you log in, the system starts
the shell, and you can begin entering commandse'sier quick example. Larry logs in and is
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waiting at the shelprompt. The last line of this text is the shell's prompticating that it's
ready to take commands.

What is a command? When you enter a commandhidlé does several things. First, it checks
the command to see if it is internal to the sh@hat is a command which the shell knows how
to execute itself. There are a number of these camdisy and we'll go into them later.) The shell
also checks to see if the command is an aliaylmtgute name, for another command. If neither
of these conditions apply, the shell looks for agoam, on disk, having the specified name. If
successful, the shell runs the program, sendingrigpgments specified on the command line.

3.2.5 Logging out.

Before we delve much further, we should tell ymw to log out of the system. At the shell
prompt, use the command to log out. There are otlagrs of logging out, but this is the most
foolproof one.

3.2.6 Changing your password.

You should also know how to change your pasdwbhe comman@asswdprompts you for
your old password, and a new password. It also geksto reenter the new password for
validation. Be careful not to forget your passwefdyou do, you will have to ask the system
administrator to reset it for you

3.2.7 Files and directories.

Under most operating systems (including Linukgre is the concept offde, which is just a
bundle of information given a name (calleflilaname). Examples of files might be your history
term paper, an e-mail message, or an actual prograntan be executed. Essentially, anything
saved on disk is saved in an individual file.

Files are identified by their file names. Thesenes usually identify the file and its contents in
some form that is meaningful to you. There is ramgdard format for file names as there is under
MS-DOS and some other operating systems; in gengrile name can contain any character
(except the character--see the discussion of path names, balogvis limited to 256 characters
in length. With the concept of files comes theaapt of directories. Mirectory is a collection
of files. It can be thought of as a " folder" tbahtains many different files. Directories areegiv
names, with which you can identify them. Furtherealirectories are maintained in a tree-like
structure; that is, directories may contain othezafories.

Consequently, you can refer to a file by pesth name which is made up of the filename,
preceded by the name of the directory containiegfite. For example, let's say that Larry has a
directory callechbapers which contains three filesistory-final, english-lit, andmasters-thesisEach of
these three files contains information for threelLafry's ongoing projects.Therefore, a path
name is really like a path to the file. The diregtthat contains a given subdirectory is known as
theparent directory. Here, the directoryaperis the parent of theotesdirectory.
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3.3 The Code

Linux is also unique from other operating systemshat it has no single owner. Torvalds still
manages the development of the Linux kernel, batroercial and private developers contribute
other software to make the whole Linux operatingtey.

The parts of the Linux operating system will berakged as follows;
3.3.1 The Kernel

All operating systems have kernels, built aroursl dhchitectural metaphor that there must be a
central set of instructions to direct device hamyaurrounded by various modular layers of
functionality. The Linux kernel is unique and flble because it is also modular in nature.

Modularity is desirable because it allows develsgershed parts of the kernel they don't need to
use. Typically a smaller kernel is a faster kerbelgcause it isn't running processes it does not
need. If a device developer wants a version of kitaurun on a cell phone, she does not need the
kernel functionality that deals with disk drivegh&rnet devices, or big monitor screens. She can
pull out those pieces (and others), leaving justdptimized kernel to use for the phone.

The kernel of the Window operating system (whioh feeople outside of Microsoft are allowed
to look at without paying for the privilege) is aligly connected piece of code, unable to be
easily broken up into pieces. It is difficult (ibhimpossible) to pare down the Windows kernel
to fit on a phone. This modularity is significantthe success of Linux. Modularity also effects
stability and security as well. If one piece of keznel code happens to fail, the rest of the Kerne
will not crash. Similarly, an illicit attack on orart of the kernel (or the rest of the operating
system) might hamper that part of the code, butilshwot compromise the security of the whole
device.

3.3.2 The Operating System

Developers need special tools (like the compilerd @ommand lines found in GNU) to write
applications that can talk to the kernel. They alsed tools and applications to make it easy for
outside applications to access the kernel afteapipdication is written and installed.

This collective set of tools, combined with a kéynge known as the operating system. It is
generally the lowest layer of the computer's saféwthat is accessible by the average user.
General users get to the operating system whenattesss the command line.

Linux provides powerful tools with which to writ@dir applications: developer environments,
editors, and compilers are designed to take a dpeek code and convert it to something that
can access the kernel and get tasks done. Lik&etreel, the Linux operating system is also
modular. Developers can pick and choose the opegratiols to provide users and developers
with a new flavor of Linux designed to meet specifisks.
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3.3.3 The Environments

The windows, menus, and dialog boxes most peopt& tf as part of the operating system are
actually separate layers, known as the windowirglesy and the desktop environment. These
layers provide the human-oriented graphical ustarfiace (GUI) that enables users to easily
work with applications in the operating system #mdd-party applications to be installed on the

operating system.

In Linux, there a lot of choices for which windowirsystem and desktop environment can be
used, something that Linux allow users to decidas Tcannot be done in Windows and it's
difficult to do in OS X. Like the operating systeand kernel, there are tools and code libraries
available that let application developers to mewdily work with these environments (e.g., gtk+
for GNOME, Qt for KDE).

3.3.4 The Applications

Operating systems have two kinds of applicatiohsesé¢ that are essential components of the
operating system itself, and those that users ingtall later. Closed operating systems, like
Windows and OS X, will not let users (or developgrisk and choose the essential component
applications they can use. Windows developers msst Microsoft's compiler, windowing
system, and so on. Linux application developershavarger set of choices to develop their
application. This allows more flexibility to buildn application, but it does mean a developer
will need to decide which Linux components to use.

3.3.5 The Distributions

This is the highest layer of the Linux operatingstsyn: the container for all of the
aforementioned layers. A distribution's makers hdeeided which kernel, operating system
tools, environments, and applications to include stmp to users.

Distributions are maintained by private individualsd commercial entities. A distribution can
be installed using a CD that contains distributspecific software for initial system installation
and configuration. For the users, most popular ridiions offer mature application

management systems that allow users to search antinstall new applications with just a few
clicks of the mouse. There are, at last count, 88érdistinct distributions of Linux.

3.4 LINUX FILE STRUCTURE

In the Linux file structure files are grouped aating to purpose. Ex: commands, data files,
documentation. Below are some common data fileswwamas and file structure for users;

root - The home directory for the root user

I home- Contains the user's home directories along writctbries for services
m ftp

m HTTP

m samba
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m George

| usr - Contains all commands, libraries, man pages, gand static files for normal operation.
m bin - Almost all user commands. some commands arenroftyusr/local/bin.

m sbin - System admin commands not needed on the rosyéiem. e.g., most server
programs.

m include - Header files for the C programming language. 8hbe below /user/lib for
consistency.

m lib - Unchanging data files for programs and subsystems

m local - The place for locally installed software and otfies.

m man - Manual pages

minfo - Info documents

m doc - Documentation

| var - Contains files that change for mail, news, prisiteg files, man pages, temp files
m file

m lib - Files that change while the system is runningradiy

m local - Variable data for programs installed in /usr/loca

m lock - Lock files. Used by a program to indicate it 8ng a particular device or file

m log - Log files from programs such as login and systtich logs all logins and logouts.
mrun - Files that contain information about the systeat ts valid until the system is next
booted

m spool- Directories for mail, printer spools, news andestspooled work.

mtmp - Temporary files that are large or need to exisidnger than they should in /tmp.
m catman - A cache for man pages that are formatted on déman

File and Directory management

apropos Search the whatis database for filesagong specific strings.

bdflush Kernel daemon that saves dirty buffersi@mory to the disk.

cd Change the current directory. With no arguméeds changes to the
users home directory.

chmod chmod <specification> <filename> - Effecta@be the file permissions.

Ex: chmod 751 myfile
Effect: change the file permission to rwx for ownerfor group
Ex: chmod go=+r myfile Effect: Add read permissfonthe owner and

the group

character meanings u-user, g-group, o-other, Hpadahission, - remove, r-read, w-write,xexe

chown chown <ownerl> <filename> Effect: Change ashig of a file to
ownerl.

chgrp chgrp <groupl> <filename> Effect: Changmug.

cksum Perform a checksum and count bytes irea fil

cp cp <source> <destination> Copy a file from twoation to another.

dd Convert and copy a file formatting accordinghe options. Disk or data
duplication.

dir List directory contents.

dircolors Set colors up for Is.

file Determines file type. Also can tell type dirary (a.out or ELF).

install Copy multiple files and set attributes.
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In Make links between files.

locate File locating program that uses the stodatabase.
losetup Loopback device setup.
Is List files. Option -a, lists all, see man pdg®n Is"

Ex: "Is Docum Projects/Linux" - The contents of theectories Docum
and Projects/Linux are listed.

To list the contents of every subdirectory using lthcommand:

1. Change to your home directory.

2. Type: Is -R

mkdir Make a directory.

mknod Make a block or character special file.

mktemp Make temporary filename.

mv Move or rename a file. Syntax: mv <source>stidation>
Ex: mv filename directoryname/

pathchk Check whether filenames are \@ligortable.

pwd Print or list the working directory wiftll path (present working
directory).

rm Delete system files (Remove files).

rmdir rmdir <directory> - Remove a directory. Theedtory must be empty.

sum Checksum and count the blocks in a file.

test Check file types and compare values.

3.5 INSTALLATION

BIOS provides the basic functions needed to boat ysachine to allow your operating
system to access your hardware. Before installjog, mustensure that your BIOS is setup
correctly; not doing so can lead to intermitterastres or an inability to install Linux. Many
BIOS set-up menus allow you to select the devicaswill be used to bootstrap the system.

Here's a road map for the steps you will take dutie installation process.

1. Back up any existing data or documents on the tdefdwhere you plan to install.

2. Gather information about your computer and any edetbcumentation, before starting
the installation and ensure that your computer alibw you to carry out the type of
installation you want. Table 2.3(a) shows the typiaequirements.

Table 2.3(a): Recommended Minimum System Requiremén

Install Type RAM Hard Drive

No desktop | 32 megabytes 400 megabytes
With Desktop128 megabyte® gigabytes
Server 128 megabytesgigabytes
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3. Create patrtition-able space for Linux on your hadisk.

4. Locate and/or download the installer software angl apecialized driver files your
machine requires (except Linux CD users).

Set up boot tapes/floppies/USB sticks, or place fitgs (most Linux CD users can boot
from one of the CDs).

Boot the installation system.

Select installation language.

Activate the Ethernet network connection, if avialiéa

Create and mount the partitions on which Linux Wwélinstalled.

10 Watch the automatic download/install/setup oflthee system

11.Install aboot loaderwhich can start up Linux and/or your existing syst

12.Load the newly installed system for the first time.

o

©oo~NOo

3.6 LICENSING

Code is contributed to the Linux kernel under a bemof licenses, but all code must be
compatible with version 2 of the GNU General Pultlicense (GPLv2), which is the license
covering the kernel distribution as a whole. Ingtice, that means that all code contributions are
covered either by GPLv2 (with, optionally, languadjewing distribution under later versions of
the GPL) or the three-clause BSD license. Any dbations which are not covered by a
compatible license will not be accepted into thenké

All code merged into the mainline kernel retairssatiginal ownership; as a result, the kernel
now has thousands of owners. One implication &f ¢lwvnership structure is that any attempt to
change the licensing of the kernel is doomed tooatneertain failure. There are few practical
scenarios where the agreement of all copyrightdrsidould be obtained (or their code removed
from the kernel). It is imperative that all codentrtbuted to the kernel be legitimately free
software. For that reason, code from anonymougy$eudonymous) contributors will not be
accepted. All contributors are required to "sigfi oh their code, stating that the code can be
distributed with the kernel under the GPL. Codechhias not been licensed as free software by
its owners cannot be contributed.

3.7 COMMUNITY

Linux communities come in two basic forms: develoged user communities. One of the most
compelling features of Linux is that it is accessitp developers; anybody with the requisite
skills can improve Linux and influence the direatiaf its development.

3.7.1 Developer Communities

Developer communities can volunteer to maintaird aupport whole distributions. The
improvements to these community distributions bemtincorporated into the commercial server

and desktop products from these companies. Thexlkatnel itself is primarily supported by its
developer community as well and is one of the Istrg@d most active free software projects in
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existence. A typical three-month kernel developmame can involve over 1000 developers
working for more than 100 different companies @rrio company at all).

With the growth of Linux has come an increase ia tltumber of developers (and companies)
wishing to participate in its development. Hardwaesdors want to ensure that Linux supports
their products well, making those products attxectd Linux users. Embedded systems vendors,
who use Linux as a component in an integrated mtodvant Linux to be as capable and well-
suited to the task at hand as possible. Distrisugord other software vendors who base their
products on Linux have a clear interest in the bditas, performance, and reliability of the
Linux kernel. Other developer communities focusdiffierent applications and environments
that run on Linux, such as Firefox, OpenOffice.ddOME, and KDE.

3.7.2 Users Communities

End users, too, can make valuable contributionshé development of Linux. With online
communities such as Linux.com, LinuxQuestions, toedmany and varied communities hosted
by distributions and applications, the Linux usaséis an often vocal, usually positive advocate
and guide for the Linux operating system. The Limoxnmunity is not just a presence online.
Local groups known as Linux Users Groups (LUGsgmfineet to discuss issues regarding the
Linux operating system, and provide other localrsis@ith free demonstrations, training,
technical support, and install fests.

3.8 DEVELOPMENT

Linux is an operating system that is comprised ahyndifferent development languages. A very
large percentage of the distributions' code istemiin either the C (52.86%) or C++ (25.56%)

languages. All of the rest of the code falls intggke-digit percentages, with Java, Perl, and Lisp
rounding out the rest of the top 5 languages. TiheX_kernel itself has an even more dominant
C presence, with over 95 percent of the kernelgecaritten in that language. But other

languages make up the kernel as well, making itemeterogenous than other operating
systems.

The kernel community has evolved its own distinetys/of operating which allow it to function
smoothly (and produce a high-quality product) inesmvironment where thousands of lines of
code are being changed every day. This means thex lkernel development process differs
greatly from proprietary development methods.

The kernel's development process may come acrosstrasge and intimidating to new
developers, but there are good reasons and sqetiexce behind it. A developer who does not
understand the kernel community's ways (or, word® tries to flout or circumvent them) will
have a frustrating experience in store. The devatyg community, while being helpful to those
who are trying to learn, has little time for thagko will not listen or who do not care about the
development process. While many Linux developelisuste text-based tools such as Emacs or
Vim to develop their code; Eclipse, Anjuta, and d&ins all provide more robust integrated
development environments for Linux.
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4.0 CONCLUSION

Linux operating system is an interesting operasiggtem that is now gaining grounds in the IT
industry among common devices. Though because opinness in design, there is yet standard
documentation to be published on it compared teradperating system.

5.0 SUMMARY

In this unit, you have learnt that Linux is veryngar to other operating systems, such as
Windows and OS X. But something sets Linux apamnfithese operating systems. Linux was
designed to be a multi-tasking, multi-user systewh laetter able to run more than one program
at the same time, and more secure than many apgtstems. Also, the installation process is
quite different from the usual in other Operatiggtem like Windows.

6.0 TUTOR MARKED ASSIGNMENT

1. Explain the major function of the kernel andlsm linux .

7.0 FURTHER READING

1. CTDP Linux Files and Command Reference;
http://www.comptechdoc.org/os/linux/commands/lincstmanview.html

2. 3 Linux Tutorial; http://tldp.org/LDP/gs/nod&fml © Copyright 1998-2011 by Vincent
Veselosky.

3. Linux Installation, Step by Step; http://www.tai-escape.com/linux/Ix-install.html
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1.0INTRODUCTION

SQL is the standard language for all databases. iS@Lnonprocedural language, in contrast to
the procedural or third-generation languages (3Ggh as COBOL and C that had been
created up to that time. It is called a nonprocaldianguage because it describes what operation
is to be performed rather how it is been performEus unit studies the history of Structure
Query Language and discusses the concepts of &tehtDatabase Management System
(RDMS) in relation to its use in SQL. It also higjits some basic commands and terminologies.

2.00BJECTIVES
After completing this unit, you should be able totte following:

i.  Explain the history of the Structure Query Language
ii.  Explain the history of databases
lii.  Explain the concept of relational database managesystem
iv.  List and explain the basic SQL commands
v. Define some SQL terminologies

3.0 INTRODUCTION TO SQL AND RELATIONAL DATABASES

The database used in this course is the MySQLgoratf To work with MySQL platform user
needs to get a copy of the MySQL platform setutherWAMP Server and that will be uused
for the purpose of this course. When the user laesiche application after installation the
Startup window is shown in Figure 3.1(a).

st
EaDatabuses 52 SAL L Status ) Vauiables [FlChaisets

Actions

My SQL localhost

@| e ” =] =1 [ == ]
Figure 3.1(a) :An interface showing the start up window of the MSplatform.
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3.1 HISTORY OF SQL AND RELATIONAL DATABASES
3.1.1 History of SQL

The history of SQL began in an IBM laboratory innSdose, California, where SQL was
developed in the late 1970s. The initials standSiouctured Query Language, and the language
itself is often referred to as "sequel." It wasgorally developed for IBM's DB2 product (a
relational database management system, or RDBMf,cdn still be bought today for various
platftorms and environments). In fact, SQL makes RIDBMS possible. Two standards
organizations, the American National Standardsturist(ANSI) and the International Standards
Organization (1ISO), currently promote SQL standaadsdustry. The ANSI-92 standard is the
standard for the SQL used throughout this bookh@lgh these standard-making bodies prepare
standards for database system designers to folhvdatabase products differ from the ANSI
standard to some degree. In addition, most syspeowide some proprietary extensions to SQL
that extend the language into a true procedurguiage.

SQL has the following advantages:

* ltis efficient

* ltis easyto learn and use

* It is functional complete (with SQL, data in a ®&btan be defined, retrieved and
manipulated)

3.1.2 History of Relational Databases

Database systems store information in every coab&vbusiness environment. From large
tracking databases such as airline reservatioresgstto a child's baseball card collection,
database systems store and distribute the datavthdepend on. Until the last few years, large
database systems could be run only on large maiefraomputers. These machines have
traditionally been expensive to design, purchasd, rmaintain. However, today's generation of
powerful, inexpensive workstation computers enalgesgrammers to design software that
maintains and distributes data quickly and inexjwehga

The most popular data storage model is the relaltidatabase, which grew from the seminal
paper "A Relational Model of Data for Large ShabBmta Banks," written by Dr. E. F. Codd in
1970. SQL evolved to service the concepts of ttaiomal database model. Dr. Codd defined 13
rules, oddly enough referred to as Codd's 12 Rideshe relational model:

Rule 0O: A relational DBMS must be able to manage databaséisely through its relational
capabilities.

Rule 1: Information rule-- All information in a relationalatabase (including table and column
names) is represented explicitly as values in table
Rule 2: Guaranteed access--Every value in a relationabdat is guaranteed to be accessible by
using a combination of the table name, primary keglue, and column name.
Rule 3: Systematic null value support--The DBMS providgstamatic support for the treatment
of null values (unknown or inapplicable data), idist from default values, and independent of
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any domain.
Rule 4: Active, online relational catalog--The descriptiohthe database and its contents is
represented at the logical level as tables and tbarefore be queried using the database
language.

Rule 5: Comprehensive data sublanguage--At least one si@optanguage must have a well-
defined syntax and be comprehensive. It must stigfada definition, manipulation, integrity
rules, authorization, and transactions.
Rule 6 View updating rule--All views that are theoretlgaupdatable can be updated through
the system.
Rule 7. Set-level insertion, update, and deletion--The M3 supports not only set-level
retrievals but also set-level inserts, updates, and deletes.
Rule 8 Physical data independence--Application programd ad hoc programs are logically
unaffected when physical access methods or storajeuctures are altered.
Rule 9 Logical data independence--Application programd ad hoc programs are logically
unaffected, to the extent possible, when changes made to the table structures.
Rule 10 Integrity independence--The database languagée beusapable of defining integrity
rules. They must be stored in the online catalogd ahey cannot be bypassed.
Rule 11 Distribution independence--Application programs awl hoc requests are logically
unaffected when data is first distributed or whent iis redistributed.
Rule 12 Nonsubversion--It must not be possible to byphassntegrity rules defined through the
database language by using lower-level languages.

3.2INTRODUCTION TO DATABASE
A table will be used and it is called the employedse. The structure of the employees table is
shown below:

Table 3.1(a): The structure of employees table

Name Null? Type
EMPLOYEE_ID NUMBER(6)
FIRST_NAME VARCHARZ2(20)
LAST_NAME NOT NULL VARCHAR2(25)
SALARY NUMBER(8,2)
HIRE_DATE NOT NULL DATE
DEPARTMENT_ID NUMBER(4)

The content of the employee table is shown in aiéetbelow:
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Table 3.1(b): The data in the employees table

EMPLOYEE_ID |[FIRST_NAME |LAST_NAME |SALARY HIRE_DATE |[DEPARTMENT_ID

100 Steven King 24000 17-JUN-&BO
101 Neena Kochhar 17000 21-SEP-89 20
102 Lex De Haan 17000 13-JAN-930
103 Alexander Hunold 9000 03-JAN-9®0
104 Bruce Ernst 6000 21-MA¥1 60
105 David Austin 4800 25-JUN-9750
106 Valli Pataballa 4800 05-FEB-9%0
107 Diana Lorentz 4200 07-FEB-29%0
108 Nancy Greenberg' 12000 17-AUG-99
109 Daniel Faviet 9000 16-AUG-9400
110 John Chen 8200 28-SEP-97 100
111 Ismael Sciarra 7700 30-SEP-97 70
112 Jose ManuelUrman 7800 07-MARB8 100
113 Luis Popp 6900 07-DEC-9900
114 Den Raphaely 11000 07-DEC-=D
115 Alexander Khoo 3100 18-MAS5 80
116 Shelli Baida 2900 24-DEC-9380
117 Sigal Tobias 2800 24-JUL-97 80
118 Guy Himuro 2600 15-NOV-¢80

119 Karen Colmenare®2500 10-AUG-9¢30
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CREATING TABLES ON MySQL(WAMP SERVER)

Users can create tables graphically by >> Selechatpbase>>Enter Table Name>>Click
Create Table from the start up window. Alternd§iv@lick SQL from the start up window to
Create using SQL Query, an illustration is dispthiyethe Figure 3.1(b).

#E iocathost / localthast | phpiyAdmin 211 [ o>
S & -|

~ 6 =
P

i v ED v (0 = v Pagew Safety~ Tonlew @hv

(%] Variables [fiCharsets gdEngines & Privileges [ Binary log %) Processes g Export i lmport

S
s (28)

= Open new phpiMyAdmin window

g
&
i
8
g
©

€& Local intranct | Protected
& < ] ©n [ ]

Figure 3.1(b) : An interface showing the SQL view.
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Figure 3.1(c) :An interface showing the output of a Create Tahler®.
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3.2.1 DATABASE TERMINOLOGIES AND SQL COMMANDS
3.2.1.1 Database Terminologies

The storage and maintenance of valuable data isets®n for any database's existence. . A table
is the most common and simplest form of data. TieWwing section takes a closer look at the
elements within a table

A Field: Every table is broken up into smaller entitiesexlfields. The fields in the employees
table consist of employee_id, first_name, last nasadary, hire_date, department_id. These
fields categorize the specific information thatmaintained in a given table. ffeld is a column

in a table that is designed to maintain specifiorimation about every record in the table.

A Record: A record also called aow of data, is each individual entry that exists itable.
Looking at the employees table shown in Table }.&¢lsider the following first record in that
table:

Table 3.1(c): A record inside employees table

100 Steven King 24000 17-JUN-87 90

The record is obviously composed of an employeefitdf name, last_name,hire_date and
department_id. For every distinct employee, thdreukl be a corresponding record in the
employees table. A record is a horizontal entitg table Note: A row of datais an entire record
in a relational database table

A Column: A columnis a vertical entity in a table that containsiaflbrmation associated with a
specific field in a table. For example, a columrha employees table having to do with the first
names of employees would consist of the following:
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Table 3.1(d): A column in the employees table showing the 20sreeiected

FIRST_NAME
Steven
Neena
Lex
Alexander
Bruce
David
Valli
Diana
Nancy
Daniel
John
Ismael
Jose Manuel
Luis

Den
Alexander
Shelli
Sigal

Guy
Karen

This column is based on the first_name, i.e emm@syérst name. A column pulls information
about a certain field from every record within bléa

The Primary Key: A primary keyis a column that makes each row of data in thie tahique in

a relational database. The primary key in the eggas table is employee_id which is typically
initialized during the table creation process. Hagture of the primary key is to ensure that all
product identifications are unique, so that eaatonmeé in the employees table has its own
employee_id. Primary keys prevents the possibdfta duplicate record in a table and they do
not take null as values.

A NULL Value

NULL is the term used to represent a missing vafuRULL value in a table is a value in a field
that appears to be blank. A field with a NULL valae field with no value. It is very important
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to understand that a NULL value is different fromeao value or a field that contains spaces. A
field with a NULL value is one that has been ldérik during record creation.

3.2.1.2 SQL COMMANDS

The following section discusses the basic categooiecommands used in SQL to perform
various functions. These functions include buildidgtabase objects, manipulating objects,
populating database tables with data, updatingiegislata in tables, deleting data, performing
database queries, controlling database accessyvanall database administration.

The main categories are
* DQL (Data Query Language)
* DML (Data Manipulation Language)
» DDL (Data Definition Language)
* DCL (Data Control Language)

« Data administration commands

e Transactional control commands
Data Query Language

Though comprised of only one command, Data Quengluage DQL) is the most concentrated
focus of SQL for modern relational database usi&rgueryis an inquiry to the database for
information. A query is usually issued to the dasdthrough an application interface or via a
command line prompt. The basic command is as faiow

. SELECT

The SELECT command will be discussed in Unit 2.
Data Manipulation Language

Data Manipulation Language, DMLis the part of SQL used to manipulate data withhjects
of a relational database.

There are three badiML commands:

. INSERT
. UPDATE
. DELETE

These commands are discussed in detail in UnittBi®imodule.
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Data Definition Language

Data Definition Language, DDL, is the part of SQlat allows a database user to create and
restructure database objects, such as the creatibie deletion of a table.

Some of the most fundamental commonly uS&L commands include the following:
. CREATE TABLE

. ALTER TABLE

. DROP TABLE

. CREATE INDEX

. ALTER INDEX

. DROP INDEX

. CREATE VIEW

These commands, accompanied by many options andedaare used to compose queries
against a relational database. Queries, from singmplex, from vague to specific, can be
easily created.

Data definition commands are discussed in detaildnit 4

Data Control Language

Data control commands in SQL allow you to controdess to data within the database. These
DCL commands are normally used to create objectsecklat user access and also control the
distribution of privileges among users. Some datarol commands are as follows:

. ALTER PASSWORD

. GRANT

. REVOKE

. CREATE SYNONYM
Data Administration Commands
Data administration commands allow the user to goerfaudits and perform analyses on

operations within the database. They can also eé tshelp analyze system performance. Two
general data administration commands are as follows
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. START AUDIT
. STOP AUDIT

Do not get data administration confused with dagebedministrationDatabase administration
is the overall administration of a database, wheokielops the use of all levels of commands.
Database administratiors much more specific to each SQL implementati@ntare those core
commands of the SQL language.

Transactional Control Commands

In addition to the previously introduced categovésommands, there are commands that allow
the user to manage database transactions.

. COMMIT Saves database transactions

ROLLBACK Undoes database transactions

. SAVEPOINT Creates points within groups of transawsiin which to ROLLBACK

. SET TRANSACTION Places a name on a transaction
4 0CONCLUSION

You have been introduced to the standard langu@§®t and have been given a brief history
of how the standard has evolved over the last abwegars. Database systems and current
technologies were also discussed, including thetioglal database all of which are vital to your
understanding of SQL.

The database that will be used during your coufrstunly was also introduced. You should have
acquired some overall background knowledge of theddmentals of SQL and should have
understood the concept of a modern database.

5.0SUMMARY
In this unit, you should have learned:

* The history of the Structured Query Language

» The definition and history of relational databases

* Some database terminologies

» List and explain the basic SQL commands categories

6.0TUTOR MARKED ASSIGNMENTS
1. What makes SQL a non procedural language?

2. Explain the connection between SQL and relatioatdlohses?
3. List and explain the basic SQL commands that wehav
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4. Mention two attributes that a Primary key must rave
5. What is a null value?

7.0FURTHER READING AND OTHER RESOURCES

1. Oracle Database 10g SQL Fundamentals |
2. Teach Yourself SQL in 24 Hours by Ryan Stephensof Rlew
3. Teach Yourself SQL in 21 Days!*Edition by Ron Plew & Ryan Stephenss
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1.0 INTRODUCTION

The structured query language (SQL) SELECT statémmetrieves information from the
database. This unit examines different ways ofquéie SELECT statement and explains with
more workable examples.

2.0  UNIT OBJECTIVES
After completing this unit, you should be able totbe following

i.  Listthe capabilities of SQL SELECT statements

ii.  Write an SQL query
iii.  Select and list all rows and columns from a table
iv.  Select and list specific rows and columns fromtdeta

3.0 INTRODUCTION TO SQL SELECT STATEMENT

Apart from the use of SQL SELECT statement desdribesection 1.0, SELECT statement can
also be used to restrict the columns that arealyspl. The SELECT statement has the following
capabilities:

Projection: Choose the columns in a table that are returned fuery. Choose as few or as
many of the columns as needed.

Selection:Choose the rows in a table that are returned hyeayqVarious criteria can be used to
restrict the rows that are retrieved.

Joining: Bring together data that is stored in differentléabby specifying the link between
them.

TheProjection andSelectioncapabilities will be discussed in this Unit.
3.1 THE SQL SELECT STATEMENT
The general syntax of the SQL SELECT STATEMENT is:

SELECT *|{[DISTINCT] columnlexpressiorfalias],...}
FROM table

In its simplest form, a SELECT statement must idelthe following:

* A SELECT clause, which specifies the columns tdlisplayed
* A FROM clause, which identifies the table contagnthe columns that are listed in the
SELECT clause.

In the syntax:

SELECT is a list of one or more columns
* selects all columns
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DISTINCT
column/expression
alias

suppresses duplicates
selects the named column or the expression
gives selected columns different regsl

FROM table specifies the table containirgg¢blumns
3.1.1 Selecting All Columns

You can display all columns of data in a table bilofving the SELECT keyword with an
asterisk (*). For example, to display all the datatained in the employees table,

INPUT: SELECT * FROM EMPLOYEES;
OUTPUT:

Table 3.2(a): Output shown on Selecting all the rows and colsimremployees table

EMPLOYEE_ID FIRST_NAME LAST_NAME SALARY HIRE_DATE DEPARTMENT_ID

100 Steven King 24000 17-JUN-87 90
101 Neena Kochhar 17000 21-SEP-89 20
102 Lex De Haan 17000 13-JAN-93 40
103 Alexander Hunold 9000 03-JAN-90, 60
104 Bruce Ernst 6000 21-MAY-91. 60
105 David Austin 4800 25-JUN-97 | 50
106 Valli Pataballa 4800 05-FEB-98 ' 50
107 Diana Lorentz 4200 07-FEB-99 60
108 Nancy Greenberg 12000 17-AUG-94 70
109 Daniel Faviet 9000 16-AUG-94 100
110 John Chen 8200 28-SEP-97 100
111 Ismael Sciarra 7700 30-SEP-97 70
112 Jose Manuel Urman 7800 07-MAR-¢8 100
113 Luis Popp 6900 07-DEC-99 100
114 Den Raphaely 11000 07-DEC-94 30
115 Alexander Khoo 3100 18-MAY-95 80
116 Shelli Baida 2900 24-DEC-97 30
117 Sigal Tobias 2800 24-JUL-97 80
118 Guy Himuro 2600 15-NOV-98 30
119 Karen Colmenares 2500 10-AUG-99 30
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In the example, the employees table contains dunuas:

EMPLOYEE_ID, FIRST_NAME, LAST_NAME, SALARY,
DEPARTMENT_ID. The table contains twenty rows, doeeach employee.

HIRE_DAE,

You can display all columns in the table by listalythe columns after the SELECT keyword.
For example, the following SQL statement (like #m®ve example) displays all columns and all
rows of the EMPLOYEES table.

INPUT: SELECT employee _id, first_name, last_name, saldarg, date, department_id
FROM employees;
OUTPUT:

Table 3.2(b) An alternative way of selecting all the rows adimns in the employees table

EMPLOYEE_ID FIRST_NAME LAST_NAME SALARY HIRE_DATE DEPARTMENT_ID

100 Steven King 24000 17-JUN-87 90
101 Neena Kochhar 17000 21-SEP-89 20
102 Lex De Haan 17000 13-JAN-93 40
103 Alexander Hunold 9000 03-JAN-90, 60
104 Bruce Ernst 6000 21-MAY-91. 60
105 David Austin 4800 25-JUN-97 | 50
106 Valli Pataballa 4800 05-FEB-98 50
107 Diana Lorentz 4200 07-FEB-99 60
108 Nancy Greenberg 12000 17-AUG-94 70
109 Daniel Faviet 9000 16-AUG-94, 100
110 John Chen 8200 28-SEP-97 100
111 Ismael Sciarra 7700 30-SEP-97 70
112 Jose Manuel Urman 7800 07-MAR-S8 100
113 Luis Popp 6900 07-DEC-99 100
114 Den Raphaely 11000 07-DEC-94 30
115 Alexander Khoo 3100 18-MAY-95 80
116 Shelli Baida 2900 24-DEC-97 30
117 Sigal Tobias 2800 24-JUL-97 80
118 Guy Himuro 2600 15-NOV-98 30
119 Karen Colmenares 2500 10-AUG-99 30
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3.1.2 Selecting Specific Columns

You can use the SELECT statement to display specdlumns of the table by specifying the
column names, separated by commas. For examptisptay the employee _id, first_ name and
last_name of all employees, the query below ackidvis;

INPUT: SELECT employee _id, first_name, last_name
FROM employees;
OUTPUT:

Table 3.2(c) Selecting all the rows but specific columnsha employees table

EMPLOYEE_ID FIRST_NAME LAST_NAME
100 Steven King

101 Neena Kochhar
102 Lex De Haan
103 Alexander Hunold
104 Bruce Ernst

105 David Austin

106 Valli Pataballa
107 Diana Lorentz
108 Nancy Greenberg
109 Daniel Faviet

110 John Chen

111 Ismael Sciarra
112 Jose Manuel Urman
113 Luis Popp

114 Den Raphaely
115 Alexander Khoo

116 Shelli Baida

117 Sigal Tobias
118 Guy Himuro
119 Karen Colmenares

Note: In the SELECT clause, specify the columns thatwaat, in the order in which you want
them to appear in the output.
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3.1.3 Arithmetic Operations With The Select Statement

You may need to modify the way in which data ispliged, or you may want to perform
calculations or look at what-if scenarios. Theseall possible using arithmetic expressions. An
arithmetic expression can contain column namesstaoh numeric values and the arithmetic
operators. The table below lists the arithmeticrafmes that are available in SQL.

Table 3.2(d) Arithmetic operators used in SQL

Operator | Description
+ Add

- Subtract

* Multiply

/ Divide

Example 3.2(a): An increment of 700 naira is tatdded to employees’ salary.

INPUT: SELECT last_name, salary, salary+700

FROM employees;
The query above displays the last name, old saad the new incremented salary of all
employees.

OUTPUT:

Table 3.2(e) A table showing the effect of arithmetic operaton query results

LAST_NAME SALARY SALARY+700
King 24000 24700
Kochhar 17000 17700
De Haan 17000 17700
Hunold 9000 9700
Ernst 6000 6700
Austin 4800 5500
Pataballa 4800 5500
Lorentz 4200 4900
Greenberg 12000 12700
Faviet 9000 9700
Chen 8200 8900
Sciarra 7700 8400
Urman 7800 8500
Popp 6900 7600
Raphaely 11000 11700
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Khoo 3100 3800

Baida 2900 3600
Tobias 2800 3500
Himuro 2600 3300
Colmenares 2500 3200

20 rows selected.

Note: The resultant calculated column SALARY+700 is nodeav column in the employees
table; it is for display only. By default, the namoka new column comes from the calculation
that generated it- in this case salary+700.

3.1.4 Conditional Selection and Comparison Conditio

You can restrict the rows that are returned froguery by using the WHERE clause. A WHERE
clause contains a condition that must be met amtréctly follows the FROM clause. If the

condition is true, the rows meeting the conditisnreturned. Modifying the SELECT syntax
gives the syntax of the WHERE clause shown below;

SELECT *|{[DISTINCT] column|expressionalias],...}
FROM table
[WHERE condition(s};

In the syntax:

WHERE restricts the query to rows that meet a itmmd
Condition is composed of column names, expressions, constants
and a comparison operator

The WHERE clause can compare values in columresalitvalues, arithmetic expressions, or
functions. It consists of three elements:

e Column name

» Comparison Condition

* Column name, constant, or list of values

Example 3.2(b): To write a query that retrieves ¢hgployee ID, first name, last name and the
department ID of employees in department 30, treFygbelow achieves this;

INPUT: SELECT employee_id, first_name, last_name, depanttni
FROM employees
WHERE department_id=30;
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OUTPUT:

Table 3.2(f) A table showing specific rows and specific colnimthe employees table

EMPLOYEE_ID FIRST_NAME LAST_NAME DEPARTMENT_ID

114 Den Raphaely 30
116 Shelli Baida 30
118 Guy Himuro 30
119 Karen Colmenares 30

4rows selected.
Comparison Conditions

Comparison conditions are used in conditions tloatgare one expression to another value or
expression. They are used in the WHERE clauseeifiaifowing format:

...WHEREexpr operator value

The table below shows a list of some Comparisond@ioms that can be used with the WHERE
clause.

Table 3.2(g) List of Comparison Conditions operators

Operator Meaning

= Equal to

> Greater than

>= Greater than or equal to

< Less than

<= Less than or equal to

<> Not equal to

BETWEEN Between two values (inclusive
...AND...

IN (set) Match any of a list of values

Example 3.2(c): Write a query to retrieve the lastie and salary from the EMPLOYEES table
for any employee whose salary is less than or equ2900.

INPUT: SELECT last_name, salary
FROM employees
WHERE salary<=2900;
OUTPUT:
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Table 3.2(h) A table showing the last names and salary ofdrearning below 2900 or 2900

LAST_NAME SALARY
Baida 2900
Tobias 2800
Himuro 2600
Colmenares 2500

4 rows selected.

Example 3.2(d): Write a query to retrieve the la@mie and salary from the EMPLOYEES table
for any employee whose salary is between 2500 606.2

INPUT: SELECT last_name, salary
FROM employees
WHERE salary BETWEEN 2500 AND 2900;

OUTPUT:

Table 3.2(i} A table showing the last names and salary ofele@sning between 2500 and2900

LAST_NAME SALARY
Baida 2900
Tobias 2800
Himuro 2600
Colmenares 2500

4 rows selected.

Note: Values that are specified with the BETWEEN conditare inclusive. The lower limit
must be specified first.

Example: Write a query to retrieve the employee ey, last name and salary from the
EMPLOYEES table for any employee whose employeebmuris 101,103,105,106 or 110

INPUT: SELECT employee_id, last_name, salary

FROM employees

WHERE employee_id IN (101,103,105,106,110);
OUTPUT:
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Table 3.2(j). A table showing the employee id, last name anthrysaof employees
101,103,105,106 and 110

EMPLOYEE_ID LAST_NAME SALARY
101 Kochhar 17000
103 Hunold 9000
105 Austin 4800
106 Pataballa 4800
110 Chen 8200

5 rows selected
3.2 Sorting

The order of rows that are returned in a queryltésundefined. The ORDER BY clause can be
used to sort the rows. The ORDER BY clause softeved rows in the following formats;

- ASC: ascending order,default
- DESC: descending order

The ORDER BY clause comes last in the SELECT stattm

Example 3.2(e): Write a query to display the empywumber, first_ name and hire_date of
employees. The result should be displayed in sualaythat the first names will be arranged
alphabetically.

INPUT: Either of the two queries written below solves phheblem
Query 1:

SELECT employee_id, first_name, hire_date
FROM employees
ORDER BY first_name,;

Query 2:
SELECT employee _id, first_name, hire_date
FROM employees
ORDER BY first_name ASC,;
OUTPUT:
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Table 3.2(ky A table showing employee id, first name and hiee with first names

alphabetically arranged.

EMPLOYEE_ID
103
115
104
109
105
114
107
118
111
110
112
119
102
113
108
101
116
117
100
106

20 rows selected.

Example 3.2(e): Write a query to display the emp®oyumbers, first names and salaries of all
employees in a way the highest paid employee pitlear first and the least paid will appear

last.

INPUT:

FIRST_NAME

Alexander
Alexander
Bruce
Daniel
David

Den
Diana
Guy
Ismael
John
Jose Manuel
Karen

Lex

Luis
Nancy
Neena
Shelli
Sigal
Steven
Valli

HIRE_DATE
03-JAN-90
18-MAY-95
21-MAY-91
16-AUG-94
25-JUN-97
07-DEC-94
07-FEB-99
15-NOV-98
30-SEP-97
28-SEP-97

07-MAR-98
10-AUG-99
13-JAN-93
07-DEC-99
17-AUG-94
21-SEP-89
24-DEC-97
24-JUL-97
17-JUN-87
05-FEB-98

SELECT employee_id, first_name, salary
FROM employees

ORDER BY salary DESC;
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OUTPUT:

Table 3.2(l): A table showing employee id, first name and salaith salaries alphabetically
arranged in descending order

EMPLOYEE_ID FIRST_NAME SALARY
100 Steven 24000
101 Neena 17000
102 Lex 17000
108 Nancy 12000
114 Den 11000
103 Alexander 9000
109 Daniel 9000
110 John 8200
112 Jose Manuel 7800
111 Ismael 7700
113 Luis 6900
104 Bruce 6000
105 David 4800
106 Valli 4800
107 Diana 4200
115 Alexander 3100
116 Shelli 2900
117 Sigal 2800
118 Guy 2600
119 Karen 2500

20 rows selected.

4.0 CONCLUSION

The Data Query Language which basically comprieesSELECT statement is very important
for data retrieval from the database. The SELEGiestent has 3 major capabilities which are
Selection, Projection and Join.

Selection has to do with the rows that are retdevem the database. The SELECT statement in
conjunction with the WHERE clause allows the roesieved from the database to be restricted
or limited.

Projections deals with the columns that ate res&defvom the database.

152



Join deals with the retrieval of data from morentbae table at the same time.

Query results can be sorted by using the ORDER BYse. Sort operation can be in ascending
order or descending order. The default is ascenalider.

Note: You can use SQL from within a programmingglaage. Embedded SQL is normally a
language extension, most commonly seen in COBOIlwhich SQL is written inside of and

compiled with the program. Microsoft has createceatire Application Programming Interface
(API) that enables programmers to use SQL from ai8asic, C or C++.

5.0

SUMMARY

In this unit, you should have learnt how to:

Write a SELECT statement that:

Returns all rows and columns from a table
Returns specified columns from a table

Use the WHERE clause to restrict rows of output
Use the comparison conditions

Use the BETWEEN, IN, NOT conditions

Use the ORDER BY clause to sort rows of output

6.0 TUTOR MARKED ASSIGNMENT

7.0

1.

wnN e

Use the employees table shown in Table 3.2(b) savanthe following questions.

a. Write a query that returns all the fields of evergadn the database whose salary is
4800

b. Write a query that returns all employees fields sehemployee id is 105 or 107 or
117

c. Write a query to display all the fields of tho$ett are earning between 2500 and
3000

d. Write a query to display all the fields of all empées with the earliest hire date
appearing first and the latest date appearing last.

e. Write a query to display all employees with theiepdrtment id arranged in
descending order.

f. Write a query to display the employee_id and lashes of all employees

g. Write a table to display the employee_id, firstneaand salary of employees that
have employee_id 103, 105, 106, 108, 109 or 119.

h. Write a query to display the employee_id, last name hire dates of all employees
in such a way that the earliest date appears first.

FURTHER READING AND OTHER RESOURCES
Oracle Database 10g SQL Fundamentals |

Teach Yourself SQL in 24 Hours by Ryan Stephensof Rlew
PHP5 and MySQL Bible by Tim Converse and Joyce Rattk Clark Morgan
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1.0 INTRODUCTION

Data manipulation Language (DML) is a core parS@IL. When you want to add, update or
delete data in the database, you execute a DMérsait. A collection of DML  statements that
form a logical unit of work is called &ransaction.This unit examines the different major
operations you can perform on a database name§ERY, UPDATE and DELETE using the
DML statement.

2.0 UNIT OBJECTIVES
After completing this unit, you should be able totte following:

» Describe each data manipulation language (DMLEgstant
* Insert rows into a table

» Update records in a table

» Delete rows from a table

3.0 INTRODUCTION TO THE DATA MANIPULATION LANGUAGE
A DML statement is executed when you:

- Add new rows to a table
- Modify existing rows in a table
- Remove existing rows from a table

3.1 WORKING WITH DATA MANIPULATION LANGUAGE

Consider a banking database. When a bank custoamsférs money from a savings account to

a checking account, the transaction might condisthiee separate operations: decrease the
savings account, increase the checking accountregwid the transaction in the transaction

journal. When something prevents one of the statésnie the transaction from executing, the

other statements of the transaction must be undone.

3.1.1 The Insert Statement

The INSERT statement adds new rows to a table syhtax of the INSERT statement is;

INSERT INTO table[(column[, column..])]
VALUES (valuel, value..]);

With this syntax, only one row is inserted at agtim

In the syntax:
table is the name of the table
column is the name of the column in the table to populate

value is the corresponding value for the column
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Because you can insert a new row that containsesaior each column, the column list is not
required in the INSERT clause. However, if you dd use the column list, the values must be
listed according to the default order of the colgnmthe table and a value must be provided for
each column. The following examples explain this.

Example: A new employee called Harry Higins just joined agamization. Write a query to
insert the record of a new employee into the engesytable assuming the employee has an id of
120, earns a salary of 15000, was employed'0AGil 2009 and belongs to department 20.

INPUT: Two queries can be written to achieve this

Query 1:

INSERT INTO employees values (120,’Harry’,’"Haggins5000, 06-APR-2009’,20)

Query 2:

INSERT INTO employees (employee_id,first_name,laatne,salary,hire_date,department_id)

Values(120,'Harry’,’Higgins’,15000,' 06-APR-2009’,20
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OUTPUT:
The new table becomes:

Table 3.3(a):1 row created.

EMPLOYEE_ID |[FIRST_NAME |LAST_NAME SALARY |HIRE_DATE DEPARTMENT_ID

100 Steven King 24000 17-JUN-87 90
101 Neena Kochhar 17000 21-SEP-89 20
102 Lex De Haan 17000 13-JAN-93 40
103 Alexander Hunold 9000 03-JAN-90 60
104 Bruce Ernst 6000 21-MAY-9160
105 David Austin 4800 25-JUN-97 50
106 Valli Pataballa 4800 05-FEB-9&¢ 50
107 Diana Lorentz 4200 07-FEB-99 60
108 Nancy Greenberg 12000 17-AUG-94 70
109 Daniel Faviet 9000 16-AUG-94 100
110 John Chen 8200 28-SEP-97 100
111 Ismael Sciarra 7700 30-SEP-97 70
112 Jose Manuel Urman 7800 07-MAR-9800
113 Luis Popp 6900 07-DEC-99 100
114 Den Raphaely 11000 07-DEC-94 30
115 Alexander Khoo 3100 18-MAY-9580
116 Shelli Baida 2900 24-DEC-97 30
117 Sigal Tobias 2800 24-JUL-97, 80
118 Guy Himuro 2600 15-NOV-98 30
119 Karen Colmenares | 2500 10-AUG-99 30
« 120 Harry higgins 15000 06-APR-09, 20

Note: The format of query 1 is applicable if the recavdoe inserted has all the required fields.
The format of query 1 is applicable if the recoodbe inserted has some missing fields, fields
must be respectively listed in the order in whilcl values are listed. The format of query 2 can
also be used when all fields are required, bt like reinventing the wheels, It wastes time.

3.1.2 The Update Statement

The UPDATE statement modifies existing rows intdgaThe syntax of the UPDATE syntax is
shown below;
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UPDATE table
SET column = value[, column=value, ..]
[WHERE condition;

The UPDATE statement can update more than one rewvtiae (if required).

In the syntax:

table is the name of the table

column is the name of the column in the table to populate

value is the corresponding value or subquery for theroolu

condition identifies the rows to be updated and is compa$@dlumn names, expressions,

constants, subqueries and comparison operators.

Example: Due to the recent redeployment in an Qrgéion employee 113 has been transferred
to department 70. Write a query to effect this.

INPUT:

UPDATE employees

SET department_id=70
WHERE employee_id=113;
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OUTPUT:
Table 3.3(b):1 row updated.

EMPLOYEE_I FIRST_NAM |[LAST_NAM SALAR HIRE_DAT |DEPARTMENT_]I
D E E Y E D

100 Steven King 24000 17-JUN-87 90
101 Neena Kochhar 17000 21-SEP-89 20
102 Lex De Haan 17000 13-JAN-93 40
103 Alexander Hunold 9000 03-JAN-90 60
104 Bruce Ernst 6000 21-MAY-9160
105 David Austin 4800 25-JUN-97 50
106 Valli Pataballa 4800 05-FEB-9¢ 50
107 Diana Lorentz 4200 07-FEB-99 60
108 Nancy Greenberg 12000 17-AUG-94 70
109 Daniel Faviet 9000 16-AUG-94 100
110 John Chen 8200 28-SEP-97 100
111 Ismael Sciarra 7700 30-SEP-97 70
112 Jose Manuel | Urman 7800 07-MAR-9800
113 Luis Popp 6900 07-DEC-99 =« 70
114 Den Raphaely 11000 07-DEC-94 30
115 Alexander Khoo 3100 18-MAY-9580
116 Shelli Baida 2900 24-DEC-97 30
117 Sigal Tobias 2800 24-JUL-97 80
118 Guy Himuro 2600 15-NOV-98 30
119 Karen Colmenares| 2500 10-AUG-99 30
120 Harry higgins 15000 06-APR-09 20

Note: All rows in a table are modified if the where dauis omitted in a UPDATE statement.
This following query shows this;

Example: Write a query to change all employeesiryaio 113
INPUT:

UPDATE employees

SET department_id=113;

OUTPUT:
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New table becomes:

Table 3.3(c) :22 rows updated.

EMPLOYEE_ID FIRST_NAME |LAST_NAME SALARY HIRE_DATE DEPARTMENT_ID

100 Steven King 24000 17-JUN-87/ 113
101 Neena Kochhar 17000 21-SEP-89 113
102 Lex De Haan 17000 13-JAN-93| 113
103 Alexander Hunold 9000 03-JAN-90 113
104 Bruce Ernst 6000 21-MAY-91 113
105 David Austin 4800 25-JUN-97 = 113
106 Valli Pataballa 4800 05-FEB-98 113
107 Diana Lorentz 4200 07-FEB-99 113
108 Nancy Greenberg 12000 17-AUG-¢4 113
109 Daniel Faviet 9000 16-AUG-94 113
110 John Chen 8200 28-SEP-97 113
111 Ismael Sciarra 7700 30-SEP-97 113
112 Jose Manuel | Urman 7800 07-MAR-98 113
113 Luis Popp 6900 07-DEC-9¢ 113
114 Den Raphaely 11000 07-DEC-94 113
115 Alexander Khoo 3100 18-MAY-95 113
116 Shelli Baida 2900 24-DEC-97 113
117 Sigal Tobias 2800 24-JUL-97 113
118 Guy Himuro 2600 15-NOV-98 113
119 Karen Colmenares| 2500 10-AUG-€9 113
120 Harry higgins 15000 06-APR-09 113

Multiple columns can be updated in the SET clausamUPDATE statement by using the
following syntax;

UPDATE table
SET columnl=value, Column2=value, ..., Columnn= value
[WHERE condition;

An example of update of multiple columns is showioty;

Example: Write a query to update the salary andi@yep id of employee 114 respectively to
9000 and 130.
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INPUT:

UPDATE employees

SET employee_id=130,
salary=9000

where employee_id=114;

OUTPUT:

Table 3.3(d) :1 row updated

EMPLOYEE_ID |FIRST_NAME LAST_NAME [SALARY HIRE_DATE DEPARTMENT_ID
100 Steven King 24000 17-JUN-87 90
101 Neena Kochhar 17000 21-SEP-89 20
102 Lex De Haan 17000 13-JAN-93 40
103 Alexander Hunold 9000 03-JAN-90 60
104 Bruce Ernst 6000 21-MAY-9860
105 David Austin 4800 25-JUN-97 50
106 Valli Pataballa 4800 05-FEB-98 50
107 Diana Lorentz 4200 07-FEB-99 60
108 Nancy Greenberg | 12000 17-AUG-TD
109 Daniel Faviet 9000 16-AUG-94.00
110 John Chen 8200 28-SEP-97 100
111 Ismael Sciarra 7700 30-SEP-97 70
112 Jose ManuelUrman 7800 07-MAR-98100
113 Luis Popp 6900 07-DEC-9400

130 Den Raphaely e 9000 07-DEC-94 30
115 Alexander Khoo 3100 18-MAY-980
116 Shelli Baida 2900 24-DEC-9B0
117 Sigal Tobias 2800 24-JUL-97 80
118 Guy Himuro 2600 15-NOV-9380
119 Karen Colmenares2500 10-AUG-99 30

120 Harry higgins 15000 06-APR-09 20
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Note: In general, use the primary key to identify a sngbw. Using other columns can
unexpectedly cause several rows to be updateddengfying a single row in the EMPLOYEES
table by name is dangerous, because more thamgpieyee may have the same name.

3.1.3 The Delete Statement

The DELETE statement allows the removal of existiogs from a table by using the DELETE
statement. The syntax of the DELETE statementasvatbelow;

DELETE [FROM] table
[WHERE condition;

In the syntax,
table is the table name
condition identifies the rows to be deleted and is compogemblomn names, expressions,

constants, subqueries and comparison operators.
The FROM clause is written in square brackets énsiyntax to show that it is optional.

The WHERE condition is optional. Specific rows are deleted if the WHERondition is
specified, otherwise, all the rows in the tabledeksted

Depending on the use of the DELETE statement's WEIEIRuse, SQL can do the following:

- Delete single rows

+ Delete multiple rows
+ Delete all rows

+ Delete no rows

Here are several points to remember when usinEIETE statement:

- The DELETE statement cannot delete an individeddl® values (use UPDATE instead).
The DELETE statement deletes entire records frangle table.
« Using the DELETE statement deletes only recordsthetable itself.

Note: If no rows are deleted, the message “0 rows déletaeturned.
Example: The following query removes all the rowa the employees table
INPUT:

DELETE EMPLOYEES

OUTPUT:

20 rows deleted.

It can also be written as DELETE FROM EMPLOYEES
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Example: Write a query to delete the record of eygé 102 record from the employees table.

INPUT:

DELETE FROM EMPLOYEES
WHERE EMPLOYEE_ID=102;
OUTPUT:

Table 3.3(e) :1 row deleted.

EMPLOYEE_|

D E

100 Steven
101 Neena
103 Alexander
104 Bruce

105 David

106 Valli

107 Diana

108 Nancy
109 Daniel
110 John

111 Ismael
112 Jose Manuel
113 Luis

114 Den

115 Alexander
116 Shelli

117 Sigal

118 Guy

119 Karen

120 Harry

FIRST_NAM LAST_NAM
E

King
Kochhar

Hunold
Ernst
Austin
Pataballa
Lorentz
Greenberg
Faviet
Chen
Sciarra
Urman
Popp
Raphaely
Khoo
Baida
Tobias
Himuro
Colmenares
higgins

SALAR HIRE_DAT DEPARTMENT_I

Y
24000
17000

9000
6000
4800
4800
4200
12000
9000
8200
7700
7800
6900
11000
3100
2900
2800
2600
2500
15000

D
17-JUN-87, 90
21-SEP-89 20
03-JAN-90 60
21-MAY-9160
25-JUN-97 50
05-FEB-9&8 50
07-FEB-99 60
17-AUG-94 70
16-AUG-94 100
28-SEP-97 100
30-SEP-97 70
07-MAR-9800
07-DEC-99 100
07-DEC-94 30
18-MAY-9380
24-DEC-97 30
24-JUL-97 80
15-NOV-98 30
10-AUG-99 30
06-APR-09 20
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4.0 CONCLUSION

SQL provides three statements that you can usatopulate data within a database.

The INSERT...VALUES statement inserts a set of @alunto one record. The UPDATE
statement changes the values of one or more collbrassd on some condition. This updated
value can also be the result of an expressionlouledion.

The DELETE statement is the simplest of the thtatements. It deletes all rows from a table
based on the result of an optional WHERE clausthdfWHERE clause is omitted, all records
from the table are deleted.

5.0 SUMMARY

In this unit, you should have learnt how to:

- Insert records into a table
- Update records in a table (single column and mieligplumns)
- Delete records from a table(all records and speitord)

6.0 TUTOR MARKED ASSIGNMENT

1. Five employees just joined an organization,rthecords are shown in the table below;
write queries to insert the records into the emgpésytable.

EMPLOYEE_| | FIRST_NAM | LAST_NAM | SALAR | HIRE_DAT | DEPARTMENT I

D E E Y E D

131 Omotoso Grace 30000 10-JAN-0B 20

132 Adekola Charles 32000 20-JAN-08 20

133 Adesola Judas 35000 30-JAN-08 30

134 Ogunjimi Ayodeji 38000 02-FEB-09] 40

135 Ogunbiyi Doyin 40000 13-MAR-09 50

Figure 3.3(a): A table showing the records of 5 remployees

2. Due to some rescheduling in the Organization, lthman resources manager asked
employees 131 and 135 to be transferred to depatrtéeand 70 respectively and have
their salary increased respectively to 45000 and080 Write a query to update the
records.

3. It was discovered that employee 132 and 133 weteyualified for their posts due to
fake documents tendered during their interview. sTithey are being sacked from the
Organization. Write a query to remove their recdrdm the employees table

7.0 FURTHER READING AND OTHER RESOURCES
Oracle Database 10g SQL Fundamentals |
Teach Yourself SQL in 24 Hours (Ryan Stephens/Rew)P

Teach Yourself SQL in 21 Days!“Edition (Ron Plew/ Ryan Stephens)

wnN e

164



MODULE 3 - LABORATORY EXERCISES USING SQL
UNIT 4 - CREATING DATABASE OBJECTS

Content Page
1.0 INTRODUCTION. ..ttt e e e e e e e e e e 174
2.0 OBJIECTIVES. ... e e e e e e e e e 174
3.0 INTRODUCTION TO DATABASE OBJECTS......coviiiiie e, a7
3. 1DATABASE OBJIECTS. .. i e e e e 174
3.1 TABLES... o 174
3.2 VIEW S . e e 175
3.1.3 SEQUENCES. ... i 176
4.0 CONCLUSION . ..ot e e e e 177
5.0 SUMMARY Lot ittt e e e e e e e 177
6.0 TUTOR MARKED ASSIGNMENT ...t e, 177
7.0 FURTHER READING AND OTHER RESOURCES.......................0. a7

165



1.0 INTRODUCTION

Database objects are the underlying backbone ofdlational database. They help in storing
data in various forms This unit examines these $oamd gives some practical exercises to guide
the students.

2.0 OBJECTIVES
After completing this unit, you should be able totbe following;

i.  Identify some database Objects
ii. Create tables
iii.  Create Views
iv. Create Sequences

3.0 INTRODUCTION TO DATABASE OBJECTS

Database objects are the underlying backbone ofréltaional database. Thesbjects are
logical units within the database that are usedttoe information, and are referred to as the
back-end databas@ schemais a collection of database objects associated ane particular
database username. This username is callesctieana owneigr the owner of the related group
of objects. You may have one or multiple schemas diatabase. Basically, any user who creates
an object has just created his or her own schemab&ed on a user's privileges within the
database, the user has control over objects thatraated, manipulated, and deleted.

3.1 DATABASE OBJECTS

The table below shows some database objects gnabarmonly used.

Table 3.4(a) A table showing a list of some database objects

Object Description

Table Basic unit of storage composed of rows

View Logically represents subsets of data from pne
or more tables

Sequences Generates numeric values

Index Improves the performance of some queries

Synonym Gives alternative names to objects

In this Unit, tables, views and sequences will besidered.
3.1.1 Tables

Tables are basic database objects used for stdatag The syntax for creating tables is shown
below:

CREATE TABLE [ schema]table
(column datatypdDEFAULT expr][, ...]);
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In the syntax,

Schema is the same as the owner of the name

table is the name of the table

DEFAULT expr specifies a default value if a value is omittedhie INSERT statement
column is the name of the column

datatype is the column’s data type and length

Example: To create a table that contains studestsrds, we can have the following query:
INPUT:

CREATE TABLE STUDENTS(

MATRIC_NUM CHAR(20),

FIRST_NAME CHAR(30),

LAST_NAME CHAR(30),

AGE NUMBER(5),

DEPARTMENT VARCHAR(20));

OUTPUT:

Table created

This statement creates a table named STUDENTS.iMtitke STUDENTS table are four fields:
MATRIC NUMBER, FIRST NAME, LAST NAME, AGE and DEPRTMENT NAME.

The matric number field has a data type of charaetaed can store up to 20 characters long.

The FIRST NAME and LAST NAME field has a data tyglecharacter and can store strings up
to 30 characters long.

The AGE field has a data type of numbers and came stumbers that are not more than 5 digits,
the DEPARTMENT field has a data type of characterd can store up to 20 characters long.

After creating tables, the structure of the talale be viewed by using the DESCRIBE statement.
The syntax of the DESCRIBE statement is shown below

DESCRIBEtable_name,;

Example: To display the structure of the STUDENa&N&, we have
INPUT:

DESCRIBE STUDENTS;
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OUTPUT:
Table 3.4(b) A table showing the structure of STUDENTS table

Name Null? Type
MATRIC_NUM CHAR(20)
FIRST_NAME CHAR(30)
LAST_NAME CHAR(30)

AGE NUMBER(5)
DEPARTMENT VARCHAR2(20)

When tables are no longer needed, they can be elddppusing the DROP TABLE statement.
The syntax of the DROP TABLE syntax is shown below:

DROP TABLE table_name;

In the syntax, table_name is the name of the table dropped.

Example: To drop the STUDENTS table that was createthe last example, we have the
following query;

INPUT:

DROP TABLE STUDENTS,;
OUTPUT:

Table dropped.

3.1.2 VIEWS

A view is a logical table based on a table or aeothew. A view contains no data of its own but
is like a window through which data from tables b&nwviewed or changed. The table on which a
view is based is called base tables. The advantd#gasws are listed below;

- Views restrict access to the data because the cag@ndisplay selected columns from the
table

- Views can be used to make simple queries to retribg results of complicated queries.
For example, views can be used to query informaftiom multiple tables without the
user knowing how to write a join statement.

- Views provide data independence for ad hoc usetsapgplication programs. One view
can be used to retrieve data from several tables.

- Views provide groups of users access to data agptd their particular criteria.

The syntax for creating a view is shown overleaf:
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CREATE [OR REPLACE] [FORCE|NOFORCE] VIEW view
[(aliad, aliag]...)]

AS subquery

[WITH CHECK OPTION [CONSTRAINT constrainf]
[WITH READ ONLY [CONSTRAINT constrainf];

Note: The statements in square brackets are optiona

In the syntax:

OR REPLACE recreates the view if it already exists

FORCE creates the view regardless of whether bthedbase tables exist
NOFORCE creates the view only if the base tabtest €This is the default.)
View specifies names for the expressions selected byi¢hes query
Subquery is a complete SELECT statement

WITH CHECK OPTION specifies that only those rowatthre accessible to the view can be
inserted or updated

Constraint is the name assigned to the CHECK OPTION constraint
WITH READ ONLY ensures that no DML operations cangerformed on this view.

Example: Write a query to create a view that corstaecords of employees in department 20.
The view should be called dept20.

Solution:

INPUT:

Create view dept20

AS SELECT * from EMPLOYEES
WHERE department_id=20;
OUTPUT:

View created.

Just like tables, the structure of views can beldiged by using the DESCRIBE statement. For
example, to display the structure of the dept20heanes;

INPUT:
DESCRIBE dept20;
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OUTPUT:
Table 3.4(c) :Table created using DESCRIBE.

Name Null? Type
EMPLOYEE_ID NUMBER(6)
FIRST_NAME VARCHARZ2(20)
LAST_NAME NOT NULL VARCHAR2(25)
SALARY NUMBER(8,2)
HIRE_DATE NOT NULL DATE
DEPARTMENT_ID NUMBER(4)

3.1.3 SEQUENCES

A sequence is a database object that creates intalyees. Sequences can be created and later
used to generate numbers. A sequence is a useedréatabase object that can be shared by
multiple users to generate integers. Sequencedbeatefined to generate unique values or to
recycle and use the numbers again. A typical usagsequences is to create a primary key
value, which must be unique for each row. This sega is generated and incremented (or
decremented) by an internal database routine. ddmnsbe a time saving routine because it can
reduce the amount of application code needed te &rsequence-generating routine.

The syntax for creating a sequence is as showmbelo

CREATE SEQUENCE sequence
[INCREMENT BY n]

[START WITH n]

[{MAXVALUE n | NOMAXVALUE}]
{MINVALUE n | NOMINVALUE}]
[{CYCLE | NOCYCLE}]

[{CACHE n | NOCACHE}];

In the syntax:
Sequences the name of the sequence generator

INCREMENT BY n specifies the interval between sequence numberstentis an integer. If
the clause is omitted, the sequence is incremédaytdd

START WITHnN specifies the first sequence number to be gendihtdds clause is
omitted, the sequence starts with 1)

MAXVALUE n specifies the maximum value to be generated. @fdtause is omitted,the
sequence starts with 1.)
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NOMAXVALUE specifies a maximum value of 10"27 fon ascending sequence and -1 for
a descending sequence. (This is the default option)

MINVALUE n specifies the minimum sequence value

NOMINVALUE specifies a minimum value of 1 for ancamding sequence and -(10726)
for a descending sequence (This is the defaulbopti

CYCLE|NOCYCLE specifies whether the sequence caesrto generate values after reaching
its maximum or minimum value. (NO CYCLE is the algt option).

CACHEn| NO CACHE specifies how many values the databasesspreallocates and keeps in
memory.

Example 3.4(a): To create a sequence that gesesat@l numbers from 1 to 100, we can us the
following query;

INPUT:

CREATE SEQUENCE serial_number
INCREMENT BY 1

START WITH 1

MAXVALUE 100

NOCACHE

NOCYCLE;

OUTPUT:
Sequence created.

After a sequence is created, it generates sequantigbers for use in your tables. Reference the
sequence values by using the NEXTVAL and CURRVAe&eymocolumns.

The NEXTVAL pseudocolumn is used to extract suaeessequence numbers from a specified
sequence. NEXTVAL must be qualified with the seqeemame. When you reference
sequence.NEXTVAIlg, new sequence number is generated and the cgeguence number is
placed in CURRVAL.

The CURRVAL pseudocolumn is used to refer to a eaqge number that the current user has
just generated. NEXTVAL must be used to generasequence number in the current user’s
session before CURRVAL can be referenced. CURRVAUlLstmalso be qualified with the
sequence name. When sequence.CURRVAL is refergtiuedast value returned to that user’'s
process is displayed.

4.0 CONCLUSION

Database objects helps in storing data in variousi$. Tables are the basic database objects
used for storing data. Views are windows throughctviihe records of a table can be viewed.
Sequences are basically used for generating seguemtnbers. There are other database objects
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like indexes and synonyms which are respectivedur fast data retrieval and renaming
database objects.

5.0

SUMMARY

In this Unit, you should have learnt how to do fibiéowing;

Identify some database objects
Create tables, describe the structure of tabledamgl tables
Create sequences

6.0 TUTOR MARKED ASSIGNMENT
1. Write a query to create a table called PRACTICE sehstructure is shown below:
Column Name ID First Name Last Name Dept ID
Data Type Number Char Char Number
Length 7 20 20 5
2. Insert records displayed in the table below intarytable
ID First Name Last Name Dept ID
200 Ade Olu 20
210 Ola Jide 30
220 Oye Sola 40
3. Create a view called PRACTICE_VIEW with the PRACEGable acting as a base
table. The view should contain all rows with fieldst name and First name.
a. View the structure of PRACTICE_VIEW
b. Drop the PRACTICE_VIEW view.
c. Drop the PRACTICE TABLE
7.0 FURTHER READING AND OTHER RESOURCES
1. Oracle Database 10g SQL Fundamentals |
2. Teach Yourself SQL in 24 Hours by Ryan Stephenso& Rlew
3. Teach Yourself SQL in 21 Days!®Edition by Ron Plew & Ryan Stephens
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1.0 INTRODUCTION

Aggregate functions operate on sets of rows to gime result per group. SQL Aggregate
functions return a single value, using values italsle column. The SQL COUNT function
returns the number of rows in a table satisfyirg ¢hteria specified in the WHERE clause. The
SQL AVG function retrieves the average value fanuameric columnThis unit examines all
these and provides adequate examples to enhaneestardling.

2.0 OBJECTIVES
After completing this unit, you should be able totte following;

» |dentify the available group functions
» Describe the use of group some functions

3.0INTRODUCTION TO AGGREGATE FUNCTIONS

Aggregate functions operate on sets of rows to give result per group. These functions
greatly increase your ability to manipulate theomifation retrieved from an SQL query.
Aggregate functions are also called group functions

3.1 AGGREGATE FUNCTIONS

There are various aggregate functions that achemasult of an SQL query. These
functions are shown in the table below:

Table 3.5(a) A table showing a list of aggregate functions

Function Description

AVG(n) Average value of n, ignoring null values

COUNT(* | [DISTINCT] |expn Number of rows, wherexpr evaluates tg
something other than null

MAX(expn Maximum value or expr, ignoring null values

MIN(expn Minimum value of expr, ignoring null valuess

STDDEV(n) Standard deviation of n, ignoring null values

SUM(n) Sum values of n, ignoring null values

VARIANCE(n) Variance of n, ignoring null values

In this unit, the MAX(), MIN(), SUM(), AVG() and CONT() functions will be discussed.
3.1.1 The MIN() And MAX() Function

The MIN() function is used to find the least valnea column. For example to find the least
salary earned by an employee. We use the query
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INPUT:

SELECT MIN(salary)

FROM employees;

OUTPUT:

Table 3.5(b): The minimum salary earned by an employee

MIN(SALARY)
2500

The MAX() function is used to find the least valiea column. For example to find the
highest salary earned by an employee. We useuttigy g

INPUT:

SELECT MAX(salary)
FROM employees;
OUTPUT:

Table 3.5(c) The maximum salary earned by an employee

MAX(SALARY)
24000

3.1.2 The SUM() and AVG() Function

The SUM() function sums the values in a column. &ample, to find the total salary paid
to employees, we use the query;

INPUT:

SELECT SUM(salary)

FROM employees;

OUTPUT:

Table 3.5(d) The total salary earned by employees

SUM(SALARY)
163300
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The AVG() function returns the average of valuesaicolumn. For example, to find the
average salary paid to employees, we use the query

INPUT:

SELECT AVG(salary)
FROM employees;
OUTPUT:

Table 3.5(e) The average salary earned by employees

AVG(SALARY)
8165

3.1.3 The COUNT() Function
The COUNT function has three formats

- COUNT()
- COUNT(expr)
- COUNT(DISTINCT expr)

COUNT(*) returns the number of rows in a table tbatisfy the criteria of the SELECT
statement, including duplicate rows and rows caomgi null values in any of the columns. If
a WHERE clause is included in the SELECT statem@@JNT(*) returns the number of
rows that satisfy the condition in the WHERE c;&uBor example, To write a query to
count the number of records in the employees tablbave;

INPUT:

SELECT count(*)

FROM employees;

OUTPUT:

Table 3.5(fy A table showing the number of records in the exypés table

COUNT(*)
20

In contrast, COUNT(expr) returns the number of noii-values that are in the column
identified by expr. For example, to count the neméf department_id s having the value of
20, we use the query
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INPUT:

SELECT COUNT(department_id)
FROM employees

WHERE department_id=20;

OUTPUT:

COUNT(DEPARTMENT_ID)
2

COUNT(DISTINT expr) returns the number of uniquenmull values that are in the
column identified by expr. For example, To courd thumber of unique department_id in the
employees table, we have;

INPUT:

SELECT COUNT(DISTINCT department_id)
FROM employees;

OUTPUT:

COUNT(DISTINCTDEPARTMENT_ID)
9

4.0 CONCLUSION

Aggregate functions are used in grouping columnslagh as an entity. Decisions can be
made based on the values returned by the functodsa great deal of time can be saved
through the use of aggregate functions especidilgrevlarge records are involved.

50 SUMMARY
In this Unit, you should have learnt the following:

» |dentifying some aggregate functions
* Using group functions
6.0 TUTOR MARKED ASSIGNMENT

Create the table shown next page and insert recat@$he table. The table should be named
EMP
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EMPLOYEE_ID |[FIRST_NAME |LAST_NAME |SALARY HIRE_DATE |[DEPARTMENT_ID

100 Steven King 24000
101 Neena Kochhar 17000
102 Lex De Haan 17000
103 Alexander Hunold 9000
104 Bruce Ernst 6000
105 David Austin 4800
106 Valli Pataballa 4800
107 Diana Lorentz 4200
108 Nancy Greenberg' 12000
109 Daniel Faviet 9000
110 John Chen 8200
111 Ismael Sciarra 7700
112 Jose ManuelUrman 7800
113 Luis Popp 6900
114 Den Raphaely 11000
115 Alexander Khoo 3100
116 Shelli Baida 2900
117 Sigal Tobias 2800
118 Guy Himuro 2600
119 Karen Colmenare2500

17-JUN-EBO
21-SEP-89 20
13-JAN-930
03-JAN-S®0
21-MA%1 60
25-JUN-9750
05-FEB-9%0
07-FEB-980
17-AUG-99
16-AUG-9200
28-SEP-97 100
30-SEP-97 70

07-MARB8 100

07-DEC-9900
07-DEC-%BD
18-MAY5 80
24-DEC-980
24-JUL-97 80
15-NOV-¢80

10-AUG-9¢30

Using the table shown above, answer the followingstjons:

akrwnNE

Write a query to calculate the average salary gileyees in department 100
Write a query to count the number of people eardifi@00
Write a query to count the number of distinct depant an employee can belong to
Write a query to calculate the total salary eailmgdmployees in department 100

Write a query to display the least salary in deparit 100

7.0 FURTHER READING AND OTHER RESOURCES

Oracle Database 10g SQL Fundamentals |

wnN e

Teach Yourself SQL in 24 Hours by Ryan Stephensof Rlew
Teach Yourself SQL in 21 Days!“Edition by Ron Plew & Ryan Stephens
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1.0 INTRODUCTION

Ada is a programming language named after Augusta King; it has built-in features
that directly support structured, object-orientedeneric, distributed and concurrent
programming. Ada puts unique emphasis on, and gesvstrong support for, good software
engineering practices that scale well to very lasg#ware systems. It should come as no
surprise that Ada is heavily used in the aerospdefense, medical, railroad,
and nuclear industries. Ada has the following laggifeatures:

» Allows the programmer to construct powerful abdtcars that reflect the real world, and

allows the compiler to detect many logic errorsobethey become bugs.

* Modularity

» Information hiding; the language separates integdcom implementation, and provides

fine-grained control over visibility.

» Readability, which helps programmers review andfyeode. Ada favours the reader of

the program over the writer, because a progranrittew once but read many.

» Portability: the language definition allows conapd to differ only in a few controlled

ways, and otherwise defines the semantics of pnogjraery precisely.

Other features include restrictions (it is possitderestrict which language features are
accepted in a program) and features that helpwearel certify the object code generated by the
compiler; it has powerful specialized features suppg low-level programming for real-time.
Ada shines even more in software maintenance, wdfiem accounts for 80% of the total cost of
development.

2.0 OBJECTIVES
On completing this unit, you would be able to:

» Create and write an Ada source code
* Understand Control Structure in Ada
e Understand I/Os in Ada

* Create and Understand Packages

* Understand Arrays in Ada

3.0 FIRST ADA PROGRAM
The "Hello, world!" is going to be our first progra m to practice with before going
further.
A common example of a language's syntax is theoHedrld program. Here a straight-forward
Implementation:
File: hello_world_1.adb
with Ada.Text_IO;
procedureHellois
begin
Ada.Text_l1O.Put_Line("Hello, world!");
end Hello;
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The with statement adds the package Ada.Text IO to the gnogfhis package comes
with every Ada compiler and contains all functiotyaheeded for textual Input/Output. Tieth
statement makes the declarations of Ada.Text_|lQadla to procedure Hello. This includes the
types declared in Ada.Text IO, the subprograms d&.Aext_1I0 and everything else that is
declared in Ada.Text_lO for public use. In Ada, keges can be used as toolboxes. Text 10
provides a collection of tools for textual inputasutput in one easy-to-access module.

KEYWORDS OF ADA PROGRAMMING

Ada keywords have different functions depending on where theywsed. A good example is
for which is used in a control structure. A keywora@lso a reserved word, so it cannot be used
as an identifier. The following are examples of plap keywords in Ada;

Else, new, return, abs, elsif, not, reverse, alestrand, null, accept, entry, and, for, out, array,
function, overriding, tagged, at, package, term@mategin, goto, pragma, then, body, private,
type, if, procedure, case, in, protected, untinstant, interface, use, record, while, delta, loop,
rem, with, digits ...

3.1 /O LIBRARY, STATEMENTS AND VARIABLES

3.1.1 1/O (Input/ Output) LIBRARY
There are 5 independent libraries for input/outypdrations in Ada and they are;

1. Text I/O: This is probably the most used Input/Output library. T&X provides support
for line and page layout but the standard is freemftext. The general form is
Ada.Text_IO;

2. Direct 1/0O: This is used for random access files which contain onlynel@s of one
specific type. The general form is Ada.Direct_IO;

3. Sequential 1/0: This isused for random access files which contain elemehtsore
than one specific type. You have to read and wingeelements one after the other. It just
the opposite to Direct I/O. The general form is Rkguential_IO;

4. Storage 1/O: This allows you to stor@neelement inside a memory buffer. Storage 1/O
is useful in Concurrent programming where it canubed to move elements from one
task to another.

5. Stream I/O: This is the most powerful input/output library in Adaallows you to mix
objects from different element types in one seqakfite. In order to read/write from/to
a streameach type provides a 'Read and 'Writduatitrias well as an 'Input and 'Output
attribute.

3.1.2 STATEMENTS

Most programming languages have the concept ofatersent. Astatementis a
command that the programmer gives to the complitegrexample:
Ada.Text_lO.Put_Line ("Hi there!");
This command has a verb “Put_Line". In this caBe,dommand "Put_Line" means “show on
the screen,” not "print on the printer.” The prognaer either gives the statement directly to the
computer (by typing it while running a special praxg), or creates a text file with the command
in it then run it. If you have more than one comchamthe file, each will be performed in the
same order.
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So the file could contain:

Ada.Text_lO.Put_Line (“Hi there!");

Ada.Text_lO.Put_Line (“Strange things are afodt..."
Ada allows you to declare shorter aliasnames if gead a long statement very often. In the
above case, the computer will look at the firstesteent, determine that it's a Put_Line statement,
look at what needs to be printed, and displayttrton the computer screen. It'll look like this:

Hi there!
Note that the quotation marks aren't there. Theippse in the program is to tell the computer
where the text begins and ends, just like in Ehghiose. The computer will then continue to the
next statement, perform its command, and the sasiklook like this:

Hi there!

Strange things are afoot...
When the computer gets to the end of the text itilsfops. There are many different kinds of
statements, depending on which programming langisageing used. For example, there could
be abeepstatement that causes the computer to output p bedts speaker, or window
statement that causes a new window to pop up.
Also, the way statements are written will vary degiag on the programming language. These
differences are fairly superficial. The set of milike the first two is called a programming
language'syntax

3.1.3 VARIABLES

Variables argeferenceghat stand in for aaluethat is contained at a certain memory
address. Variables store everything in your progidamiables are said to have a value aral/
have a data type. If a variable has a type, thén\@lues of this type may be assigned to it. An
assignment statemeistused to set a variable to a new value. Assighistatements are written
as:

name:= value
X :=10;

The example assigns the variafléo the integer value df0. The assignment statement
overwrites the contents of the variable and th&iptes value is lost. In some languages, before a
variable can be used, it will have to be declavdtgre the declaration specifies the type so also
in Ada. The declaration is as follows:

declare

X : Integer := 10;
begin
Do_Something (X);
end;

3.2 CHARACTER SETS, STRINGS, DELIMITERS AND COMMENT

3.2.1 CHARACTER SET
The character set used in Ada programs is compafsed
» Upper-case letters: A, ..., Z and lower-caselstta, ..., z.
* Digits: O, ..., 9.
* Special characters.
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Take into account that in Ada the letter rangeudek accented characters and other letters used
in Western Europe languages such as c, n, d, b&cidentifiers and comments can be written in
almost any language in the world. Ada is a casensisive language, i.e. the upper-case set is
equivalent to the lower-case set. Not only does 20@5 now support a new 32-bit character
type — called “Wide_Wide_Character” but the souomzle itself may be of this extended
character set as well. Thus Russians and Indiansxample, will be able to use their native
language in identifiers and comments. And matheniaais will rejoice: The whole Greek and
fractur character sets are available for idensfier

3.2.2 STRINGS

Ada supports three different types of strings ahdytare designed to solve a different
problem.Every string type is implemented for eaclailable Characters type (Character,
Wide_Character, Wide_Wide_Character) giving a cemant of nine combinations.

i.  Fixed-length string handling

Fixed-Length Strings are arrays of Character, dralftxed length. Since a fixed length string is
an indefinite data type the length does not needet&nown at compile time - the length may
well be calculated at run time. In the followingaexple the length is calculated from command-
line argument 1:

X : String := Ada.Command_Line.Argument (1);
However once the length has been calculated andttimgs have been created the length stays
constant. Fixed-Length String Handling which allopadding of shorter strings and truncation
of longer strings.
Exercise: Try the following example to see how arks:
File: show_commandline_2.adb

with Ada.Text_IO;

with Ada.Command_Line;

with Ada.Strings.Fixed;

procedure Show_Commandline_i3

packageT_10 renamesAda.Text_IO;

packageCL renamesAda.Command_Line;

packageS renamesAda.Strings;

packageSFrenamesAda.Strings.Fixed;

X : String := CL.Argument (1);

begin

T_10.Put ("Argument 1 =");

T_10.Put_Line (X);

SF.Move (

Source => CL.Argument (2),

Target => X,

Drop => S.Right,

Justify => S.Left,

Pad => S.Space);

T_10.Put ("Argument 2 = ");

T_10.Put_Line (X);

end Show_Commandline_2;
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ii.  Bounded-length string handling

Bounded-Length Strings can be used when the maximemgth of a string is known and/or
restricted. This is often the case in databaseiagtjgns where only a limited amount of
characters can be stored.
Like Fixed-Length Strings the maximum length does meed to be known at compile time - it
can also be calculated at runtime - as the exabgltav shows:
File: show_commandline_3.adb

with Ada.Text _IO;

with Ada.Command_Line;

with Ada.Strings.Bounded;

procedure Show_Commandline_i3

packageT_ 10 renamesAda.Text_IO;

packageCL renamesAda.Command_Line;

function Max_Length (Value_1 : Integer;Value_2 : Integer)

return

Integer

is

Retval : Integer;

begin

if Value_1 > Value_2hen

Retval := Value_1,

else

Retval := Value_2;

end if;

return Retval,

end Max_Length;

pragma Inline (Max_Length);

packageSB

is new Ada.Strings.Bounded.Generic_Bounded_Length (Max =>

Max_Length (Value_1 => CL.Argument (1)'Length,Val@e =>

CL.Argument (2)'Length));

X : SB.Bounded_String

:= SB.To_Bounded_String (CL.Argument (1));

begin

T_10.Put ("Argument 1 =");

T_10.Put_Line (SB.To_String (X));

X := SB.To_Bounded_String (CL.Argument (2));

T_10.Put ("Argument 2 = ");

T_10.Put_Line (SB.To_String (X));

end Show_Commandline_3;
You should know that Bounded-Length Strings havenesodistinct disadvantages. Most
noticeable is that each Bounded-Length String déffarent type which makes converting them
rather cumbersome.
Also a Bounded-Length String type always allocaesnory for the maximum permitted string
length for the type. The memory allocation for auBded-Length String is equal to the
maximum number of string “characters” plus an impatation dependent number containing
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the string length (each character can require alloc of more than one byte per character,
depending on the underlying character type of theg.
iii.  Unbounded-length string handling

Last but not least there is the Unbounded-LengtingtIf you are not doing embedded or
database programming this will be the string type sire going to use most often as it gives you
the maximum amount of flexibility.
As the name suggest the Unbounded-Length Stringhcdah strings of almost any length —
limited only to the value of Integer Last or yowadable heap memory.
File: show_commandline_4.adb

with Ada.Text _IO;

with Ada.Command_Line;

with Ada.Strings.Unbounded;

procedure Show_Commandline_i

packageT_ 10 renamesAda.Text_IO;

packageCL renamesAda.Command_Line;

packageSUrenamesAda.Strings.Unbounded;

X : SU.Unbounded_String

:= SU.To_Unbounded_String (CL.Argument (1));

begin

T_10.Put ("Argument 1 =");

T_10.Put_Line (SU.To_String (X));

X := SU.To_Unbounded_String (CL.Argument (2));

T_10.Put ("Argument 2 =");

T_10.Put_Line (SU.To_String (X));

end Show_Commandline_4;
As you can see the Unbounded-Length String examspdéso the shortest (discarding the first
example) - this makes using Unbounded-Length Strimgy appealing.

3.2.3 DELIMITERS
A Delimiter is a character or space marking the beginning drodéra data element. In Ada,
there are two categories of delimiters and thelpgeethe following with examples under them.
i.  Single character delimiters
& ampersand (also operator &)
' apostrophe, tick
(left parenthesis
) right parenthesis
* asterisk, multiply (also operator *)
+ plus sign (also operator +)
, comma
- hyphen, minus (also operator -)
. full stop, point, dot
/ solidus, divide (also operator /)
: colon
; semicolon
< less than sign (also operator)
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= equal sign (also operator =)
> greater than sign (also operator)
| vertical line
ii.  Compound character delimiters
=> arrow
.. double dot
** double star, exponentiate (also operator **)
:= assignment
/= inequality (also operator)
>= greater than or equal to (also operator)
<= less than or equal to (also operator)
<< left label bracket
>> right label bracket
<> box
The following special characters are reserved bueatly unused in Ada:
[ left square bracket
] right square bracket
{ left curly bracket
} right curly bracket

The following ones are special characters but rbiters:
" quotation mark, used in string literals.
# number sign, used in number literals with base.

3.2.4 COMMENTS
Comments in Ada start with two consecutive hyphérs and end in the end of line. For
example:
-- This is a comment in a full line
My_Savings := My_Savings * 10.8; This is a comment in a line after a sentece
My_Savings := My_Savings * This is a comment inserted inside a sentence
1_000_000.0;

A comment can appear where an end of line can $&rtad. It can also appear in the
middle of a statement or a line before the staténidre comment makes the program readable
and shows the meaning and functions of some lihesde. It is advisable that when written the
program you insert a comment so the when somease who is not the code author can
understand what the program does.

3.3 PROCEDURE AND FUNCTION
A procedures call is a statement and does notrraioy value, whereas a function returns
a value and must therefore be a part of an exjmessi
3.3.1 PROCEDURE
Procedure is a category of subprograms in Ada.Aqutore call in Ada constitutes a
statement by itself.
For example:
procedur® Test (A, B:in Integer; C:out Integer)is
begin
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C =A+B;
el Test;

When the procedure is called with the statementest (5 + P, 48, Q);

the expressions 5 + P and 48 are evaluated (expmesare only allowed for in parameters), and

then assigned to the formal parameters A and Bsiwbéehave like constants. Then, the value A

+ B is assigned to formal variable C, whose valilé ve assigned to the actual parameter Q

when the procedure finishes. C, beingoah parameter, is an unitialized variable before thet fi

assignment. Within a procedure, the return statémem be used without arguments to exit the
procedure and return the control to the caller.

For example, to solve an equation of the kind Quadratic equation :
witAda.Numerics.Elementary_Functions;
ugeda.Numerics.Elementary_Functions;
procedui@uadratic_Equation

(A, B, C : Float; By default it is "in".R1, R2 :out Float; Valid :out Boolean)
is
Z : Float;
begin
Z:=B*2-4.0*AC;
# <0.0or A =0.0then
Valid := False;Being out parameter, it must be modified at teaxe.
R1 :=0.0;
R2 :=0.0;
else
Valid := True;
R1 := (-B + Sqgr))/ (2.0 * A),
R2 := (-B - SgB))/ (2.0 * A);
end if
er@uadratic_Equation;

The function SQRT calculates the square root ofmegative values. If the roots are real, they

are given back in R1 and R2, but if they are complethe equation degenerates (A = 0), the

execution of the procedure finishes after assigtontpe Valid variable the False value, so that it
is controlled after the call to the procedure

3.3.2 FUNCTIONS

A function is a subprogram that can be invokegaxs of an expression. Functions can only take
in (the default) oaccesgarameters. In this sense, Ada functions behave fika mathematical
functions than in other languages. The specificatibthe function is necessary to show to the
clients all the information needed to invoke it.

A function body example can be:

functiaviinimum (A, B : Integeryeturn Integeris
begin

Af <= B then

retur;

else

returs;
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end if

edinimum;
The formal parameters of a function behave as logastants whose values are provided by the
corresponding actual parameters. The statenetmtn is used to indicate the value returned by
the function call and to give back the control be &xpression that called the function. The
expression of the
return statement must be of the same type declared ispbeification. If an incompatible type
is used, the compiler gives an error. The bodyhaf function can contain sevenaturn
statements and the execution of any of them wilishi the function, returning control to the
caller. If the flow of control within the functiooranches in several ways, it is necessary to make
sure that each one of them is finished witheturn statement. If at run time the end of a
function is reached without encounteringedurn statement, the exception Program_Error is
raised. Therefore, the body of a function must retMeast one sualeturn statement.
When the function finalizes, its objects disapp&drerefore, it is possible to call the function
recursively. For example, consider this implemeatadf the factorial function:

functidractorial (N : Positivejeturn Positiveis

begin

NF= 1then

retuly

else

retufiN * Factorial (N - 1));

end if

efRdctorial,
When evaluating the expression Factorial (4); threcfion will be called with parameter 4 and
within the function it will try to evaluate the esgssion Factorial (3), calling itself as a function
but in this case parameter N would be 3 (eachcoglies the parameters) and so on until N = 1 is
evaluated which will finalize the recursion andrtliee expression will begin to be completed in
the reverse order.

3.4 PACKAGES IN ADA

Ada programming languages has well defined systdmmodularization and separate
compilation. Even though Ada allows separate coatipih, it maintains the strong type checking
among the various compilations by enforcing ruléscompilation order and compatibility

checking. Packages are program units that allowspleeification of groups of logically related
entities. Typically, a package contains the detlamaof a type along with the declaration of
primitive subprograms (procedures or functionsjhaf type, which can be called from outside
the package, while their inner workings remain bidéfom outside users.

3.4.1 PARTS OF PACKAGES

There are 3 parts of a package but only the spatifin is necessary; the public package
specification, private package specification arel package body. You can leave out the body
and the private part if you don't need them.

I. The public package specification
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This package specification of an Ada package dessriall the subprogram specifications,
variables, types, and constants etc that are gistbhnyone who wishes to use the package.
packagePublic_Only Packages
type Range_10s rangel .. 10;
end Public_Only_Package;
Il. The private package specification
The private part of a package has two main jobs:
» To complete the defered definition of privatedgmnd constants.
* To export entities only visible to the childrehtlbe package
packagePackage With_Privais
type Private_Typas private;
private
type Private_Typas array (1 .. 10)of Integer;
end Package_With_Private;
lll. The package body
The package body defines the implementation optekage. All the subprograms defined in the
specification have to be implemented in the bodgwNsubprograms, types and objects can be
defined in the body that is not visible to the gsafrthe package.
packagePackage With_ Bodis
type Basic_Records private;
procedure Set_A (This in out Basic_Record;
An_A :in Integer);
function Get_A (This : Basic_Recordgturn Integer;
private
type Basic_Records
record
A : Integer;
end record;
pragma Pure_Function (Get_A);
pragma Inline (Get_A);
pragma Inline (Set_A);
end Package_With_Body;
package bodyPackage With_Bodig
procedure Set_A (This in out Basic_Record;
An_A :in Integer)
is
begin
This.A := An_A;
endSet_A;
function Get_A (This : Basic_Recordgturn Integeris
begin
return This.A,
endGet_A,;
end Package With_Body;
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To utilize a package it's needed to name it imith clause, whereas to have direct visibility of
that package it's needed to name it usaclause.

3.4.2 TYPES OF PACKAGES
I. Nested packagesA nested package is a package declared insidgckage. Like a normal
package, it has a public part and a private partpagkage may also be nested inside a
subprogram. In fact, packages can be declaredyinl@clarative part, including those of a block.

packagePis

D: Integer;

-- a nested package:

packageN is

X: Integer;

private

Foo: Integer,

endN;
II. Child packages: In Ada, you can extend the functionality of a unitqlege) with so-called
children (child packages). All the functionality thfe parent is available to a child including all
public and private declarations of the parent pgekare visible to all child packages.

with Ada.Strings.UnboundediseAda.Strings.Unbounded,

packageShelf.Bookss

type Literatureis (

Play,

Novel,

Poem,

Story,

Text,

Art);

type Book (Kind : Literature; Identifier : IDjs newltem (ldentifier)

with record

Authors : Unbounded_String;

Title : Unbounded_String;

Year : Integer;

end record;

function match(it: Book; text: String)eturn Boolean;

end Shelf.Books;
Book has two components of type Unbounded_Striogda.Strings.Unboundedappears in a
with clause of the child package. This is unlike thstee packages case which requires that all
units needed by any one of the nested packagesteeé in the context clause of the enclosing
package. Child packages thus give better contrel package dependencedgth clauses are
more local.
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3.5 CONDITIONAL, UNCONDITIONAL AND LOOP CONTRO L STRUCTURES

3.5.1 CONDITIONAL CONTROL STRUCTURES
Conditional clausesconditional control structures) are blocks of code that will only execute if
a particular expression (the condition) is true A, we can have two type;if-else and ii.
case.
i. If-else
The if-else statement is the simplest of the camuti statements. When the program arrives at
an “if* statement during its execution, control lwibranch” off into one of two or more
“directions”. An if-else statement is generallythe following form:

if conditionthen

statement

else

other statement

end if;
If the original condition is met, then all the coddhin the first statement is executed. The
optional else section specifies an alternativeestant that will be executed if the condition is
false.

ii. Case
Often it is necessary to compare one specific laiagainst several constant expressions. For
this kind of conditional expression the case statgmexists. For example:

caseX is
when1l =>
Walk_The_Dog;
when5 =>
Launch_Nuke;
when8 | 10 =>
Sell_All_Stock;

when others=>
Self_Destruct;
end case
3.5.2 UNCONDITIONAL CONTROL STRUCTURES
This control structure let you change the flow oluy program without a condition but
you should be careful when using unconditional mmatbecause often they make you programs
difficult to understand by the user. We can alseehiavo types of unconditional controls in Ada;
i. return and ii.goto
i. return
This control ends a function and return to theirglprocedure or function.
For procedures:
return;
For functions:
return Value;
ii. goto
The goto structure transfers control to the statdratter the label.
goto Label,
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Dont_Do_Something;
<<Label>>

3.5.3 LOOP CONTROL STRUCTURES

Loops allow you to have a set of statements regdeater and over again as many times
as you choice. There are three categories of e $tructure in Ada; iEndless loopii. Loop
with a conditioniii. for loop

i. Endless loop
The endless loop is a loop which never ends andsthiements inside are repeated forever.
Never is meant as a relative term here — if thepatsr is switched off the loop will end.
Endless_Loop
loop
Do_Something;
end loopEndless_Loop

ii. Loop with a condition
This loop can have a condition at the beginninge(Ekatements are repeated as long as the
condition is met. If the condition is not met a¢ thery beginning then the statements inside the
loop are never executed) or at the middle ( theditmm is within statements which has to be
repeated it a criterion is met) or at the end ffadements are repeated until the condition is met
and the check is at the end the statements whecltdeast executed once.). The syntax for the
loop with on condition is as follows;
Loop with a Condition at the Beginningrhile_Loop
while X <= 5loop
X := Calculate_Something;
end loopWhile_Loop
Loop with a condition at the Entintil_Loop:
loop
X := Calculate_Something;
exit Until_LoopwhenX > 5;
end loopUntil_Loop,
Loop with a condition at the MiddI€&xit_Loop:
loop
X := Calculate_Something;
exit Exit_LoopwhenX > 5;
Do_Something (X);
end loopEXxit_Loop

iii. for loop
Often, you may need a loop where a specific vagiablcounted from a given start value up or
down to a specific end value.

For_Loop:

for 1in Integerrange 1 .. 10loop
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Do_Something (1)

end loopFor_Loopg
the need for a loop which iterates over every efénoé an array bring$or loop to play most
times. The following sample code shows you howctueve this:

Array_Loop:

for 1 in X'Rangeloop

X (1) := Get_Next_Element;

end loopArray_Loop
With X being an array, this is mostly used on asrhyt it will also work with other types when a
full iteration is needed.

3.6 ARRAY AND RECORDS
To access element or a group of elements in intthey, must first be stored in storage units as
arrays and records.
3.6.1 ARRAY
An array is a collection of elements which can beeased by one or more index values. In Ada
any definite type is allowed as element and anyrdie type, i.e. Range, Modular or
Enumeration, can be used as an index. Ada's aar@ygquite powerful and so there are quite a
few syntax variations, which are presented below.
Basic Syntax
The basic form of an Ada array is:

array (Index_Rangedf Element_Type
where Index_Range is a range of values within arelie index type, and Element_Type is a
definite subtype. If you for example want to cotwotv often a specific letter appears inside a
text, you could use:

type Character_Countes array (Characterpf Natural;
As a general advice, do not use Integer as thexindege, since most of the time negative
indices do not make sense. It is also a good stfken using numeric indices, to define them
starting in 1 instead of 0.
Arrays With Known Subrange

array (First .. Last)of Element_Type
Note that if First and Last are numeric literafgsimplies the index type Integer.
If in the example above the character counter shauly count upper case characters and
discard all other characters, you can use theviatig array type:

type Character_Counteis array (Characterrange 'A' .. 'Z") of

Natural;

Arrays With Unknown Subrange
Sometimes the range actually needed is not knowihruntime or you need objects of different
lengths. In Ada have the box ‘<>’, which allowstasleclare indefinite arrays:

array (Index_Typerange <>) of Element_Type
Arrays can have more than one index. Considerath@wing 2-dimensional array:

type Character_Displais

array (Positiverange <>, Positiverange <>) of Character;
This type permits declaring rectangular arrayshafracters.
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Example 4.1(a):
Magic_SquareconstantCharacter_Display :=
(s, 'A, T, 'O, 'R),
(A, 'R, 'E','P", 'O,
(T, 'E','N', 'E', 'T),
(O, 'PYLEL 'R A,
(R, 'O, T, 'A,'SY));
By adding more dimensions to an array type, wectbalve squares, cubes arbricks>>), etc.,
of homogenous data items.
Finally, an array of characters is a string. Thamef Magic_Square may simply be declared like
this:
Magic_SquareconstantCharacter_Display :=
("SATOR",
"AREPQO",
"TENET",
"OPERA",
"ROTAS");
Concatenation Of Array
The operator "&" can be used to concatenate arrays:
Name := First_ Name & ' ' & Last_Name;
In both cases, if the resulting array does noirfithe destination array, Constraint_Error is
raised.
If you try to access an existing element by indgrontside the array bounds, Constraint_Error is
raised (unless checks are suppressed).
Array Attributes
There are four Attributes which are important forags: 'First, 'Last, 'Length and 'Range. Lets
look
at them with an example. Say we have the followimge strings:
Hello_World :constant String := "Hello World!";
World : constantString := Hello_World (7 .. 11);
Empty_String constantString := ";
Then the four attributes will have the followingwes:
Array 'First 'Last 'Length 'Range
Hello_World 1(first) 12(last) 12(length) 1 .. 126ge)
World 7(first) 11(last) 5(length) 7 .. 11(range)
Empty_String 1(first) O(last) O(length) 1 .. O(r&)g
The example was choosen to show a few common begsnmistakes:
1. The assumption that strings begin with the inekxe 1 is wrong.
2. The assumption (which follows from the first piigat X'Length = X'Last is wrong.
3. And last the assumption that X'Last > X'Firktstis not true for empty strings.
Empty or Null Arrays
As you have seen in the section above, Ada all@vefpty arrays. And — of course — you
can have empty arrays of all sorts, not just String
type Some_Arrayis array (Positive range <>f Boolean;
Empty_Some_ArrayconstantSome_Array (1 .. 0) :=others=> False);
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If you give an initial expression to an empty arr@yhich is a must for a constant), the
expression in the aggregate will of course not\muated since there are no elements actually
stored.

3.6.2 RECORDS
A record is a composite type that groups one or more fieddeld can be of any type, even a
record. There are two types of records;
i. Basic Record This type of record contains elements/data dedght data types; the general
syntax is of the form:

type Basic_Records

record

A : Integer;

end record;
ii. Null Record: This type of record does not contain any data;tyipe general syntax is:

type Null_Recordis

record

null;

3.7 DATATYPE
Data types are all similar in most programming leage but the way they are declared are
different. In Ada, the most common datatypes attedgredefined types and stored in the
standard package; they include:
3.7.1 INTEGER
This type covers at least the range -2**15+1 ..*#8%1. A range is an integer value which
ranges from a First to a last Last. It is definsed a

range First .. Last
When a value is assigned to a range it is chealedality and an exceptions is raised when the
value is not within First to Last. Unsigned integ@r Ada have a value range from O to some
positive number (not necessarily one
less than a power of 2). They are defined usingntbe keyword because they implement a
wrap-around arithmetic.

mod Modulus
where 'First is 0 and 'Last is Modulus - 1. Wrapuand arithmetic means that 'Last + 1 = 0 =
'First, and 'First - 1 = 'Last. Additionally to tmermal arithmetic operators, bitwisad, or and
xor are defined for the type.

3.7.2 FLOAT
There is only a very weak implementation requirenmenthis type; most of the time you would
define your own floating-point types, and specifyuy precision and range requirements. To
define a floating point type, you only have to sayv manydigits are needed, i.e. you define the
relative precision:

digits Num_Digits
If you like, you can declare the minimum range reekds well:

digits Num_Digitsrange Low .. High
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This facility is a great benefit of Ada over (mostlher programming languages. In other
languages, you just choose between “float" anddl@ioat”. In Ada, you specify the accuracy
you need, and the compiler will choose an appropribating point type withat leastthe
accuracy you asked for. This way, your requireneguiaranteed.

3.7.3 FIXED POINT

A fixed point type defines a set of values thaterenly spaced with a given absolute precision.
In contrast, floating point values are all spacedoading to a relative precision. The absolute
precision is given as the delta of the type. Tteeetwo kinds of fixed point types; ordinary and
decimal.

1. Ordinary Fixed Point types; The delta gives a hint to the compiler howehoose the small
value if it is not specified: It can @y power of twmot greater than delta. You may specify the
small via an attribute clause to @y valuenot greater than delta. (If the compiler cannot
conform to this small value, it has to reject tleeldration.)delta Deltarange Low .. High

2. Decimal Fixed Pointtypes; the small is defined to be the delta, winicturn must be a power
of ten. (Thus you cannot specify the small by anbatte clause.)

For example, if you define a decimal fixed poinpeywith a delta of 0.1, you will be able to
accurately store the values 0.1, 1.0, 2.2, 5.7, ¥t will not be able to accurately store the
value 0.01. Instead, the value will be rounded dtav®.O.

If the compiler accepts your fixed point type défom, it guarantees that values represented by
that type will have at least the degree of accusgmscified (or better). If the compiler cannot
support the type definition (e.g. due to limiteddvaare) then a compile-time error will result.
delta Deltadigits Num_Digits

3.7.4 CHARACTER

A special form of Enumerations. There are two pfiedd kinds of character types: 8-bit
characters (called Character) and 16-bit chara¢taiéed Wide Character). Ada 2005 adds a
32-bit character type called Wide_Wide_Character.

3.7.5 STRING AND WIDE_STRING

Two indefinite array types, of Character and Widkatacter respectively. Ada 2005
adds a Wide_Wide_String type. The standard libcaimytains packages for handling strings in
three variants: fixed length (Ada.Strings.Fixedithwarying length below a certain upper bound
(Ada.Strings.Bounded), and unbounded length (Adagt.Unbounded). Each of these
packages has a Wide_ and a Wide_Wide_ variant.

3.7.6 BOOLEAN
A Boolean in Ada is an Enumeration of False andeTwith special semantics. These types
makes use of the logical and the relationnal opesain data; such as >, <, <= and so on.

3.8 OPERATORS ON DATA
Operators are either are keywords or delimiterdsence all operator pages are redirects to the
appropiate keyword or delimiter. Here is a listsofted operators from lowest precedence to
highest precedence.
1. Logical operators

« and T Y (also keyword and)
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« or TV Y (also keyword or)
. xor :exclusive o (T A Y) V (T Ay) (also keyword xor)

2. Relational operators
e /= Not Equai* # Y (also special character /=)
e = Equal* = ¥ (also special character =)
« < Lessthar¥ = ¥ (also special character <)
« <= Less than or equal t-¥ \E ) (also special character <=)
« Greater than® = ¥), (also special character >)
« >= Greater than or equal t¥ = ), (also special character >=)

3. Binary adding operators
« + Add¥ + U (also special character +)
e - Subtractt — ¥ (also special character -)
e & Concatenatexr & ¥ (also special character &)

4. Unary adding operators
e + Plus sigr-+: (also special character +)
* - Minus sign-x (also special character -)

5. Multiplying operator
e Multiply > ¥ (also special character *)
. /Divide /Yy (also special character /)
* mod modulus (also keyword mod)
* rem remainder (also keyword rem)

6. Highest precedence operator
« ** Power X (also special character **)
* not logical not—x (also keyword not)

» abs absolute vaIlJ l’| (also keyword abs)

4.0 CONCLUSION

Being a master in Ada programming language givesaroedge in software engineering
and maintenance. Though Ada is not a common pragiag language but it has been
recognized as one of the most powerful and flexidahguage; further study and research on the
language will provide you a deeper understandindgp@fprogram.

5.0 SUMMARY

In this unit, you learnt the basic operations otadgpes in Ada and how they are
declared. You learnt how to use procedures, fundiiod declare array. Also you learnt how to
use arrays and control structure.
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6.0 TUTOR MARKED ASSIGNMENT

1. Who invented Ada programming language?

2. State the features of Ada programming language

3. Write a simple interactive Ada program that wilitput your name, state of origin and favorite
food.

4. What are comments, procedures and functions?

5. Using the operations on data, write a prograsatoulate 7 factorial.

6. Write a simple program that will calculate suhmombers 1 to 10 using any control structure.

7.0 FURTHER READING
http://en.wikipedia.org/wiki/Wikibooks:Ada_Progranig
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1.0 INTRODUCTION

The aim of this unit is to provide a brief introdion to the programming language COBOL. To
provide a context in which its uses might be une. To provide an introduction to the major
structures present in a COBOL progra@®BOL is one of the oldest programming languages.
Its name is an acronym f@0OmmonBusinesrientedL anguage, defining its primary domain
in business, finance, and administrative systemsdmpanies and governments.

2.0 OBJECTIVES

Know what the acronym COBOL stands for.

Be aware of the significance of COBOL in the maplaate.

Be aware of the COBOL coding rules

Understand the structure of COBOL programs

Understand the purpose of the IDENTIFICATION, ENVARMENT, DATA and
PROCEDURE divisions.

arnNE

3.0 BRIEF HISTORY OF COBOL

It appeared in 1959 and was designedGrace Hopper, William Selden, Gertrude Tierney,
Howard Bromberg, Howard Discount, Vernon Reevean 2. Sammet. The stable release was
in 2002; the COBOL 2002 standard includes supporobject-oriented programming and other
modern language features. The specifications wera great extent inspired by the FLOW-
MATIC language invented by Grace Hopper - commomdferred to as "the mother of the
COBOL language." The decision to use the name "COBfas made at a meeting of the
committee held on 18 September 1959. The subcoeenitbmpleted the specifications for
COBOL in December 1959. The first compilers for GQlBwere subsequently implemented
during the year 1960 and on 6 and 7 December ealbgtite same COBOL program was run on
two different makes of computers, an RCA computer a Remington-Rand Univac computer,
demonstrating that compatibility could be achievBde language continues to evolve today. In
the early 1990s it was decided to add object-caiemt in the next full revision of COBOL. The
initial estimate was to have this revision competsyy 1997. Some implementers (including
Micro Focus, Fujitsu, Veryant, and IBM) introducebject-oriented syntax based on the 1997 or
other drafts of the full revision. The final appeavISO Standard (adopted as an ANSI standard
by INCITS) was approved and made available in 2@ the C++ and Java programming
languages, object-oriented COBOL compilers arelali® even as the language moves toward
standardization.

COBOL programs are in use globally in governmeatal military agencies and in commercial
enterprises, and are running on operating systaros as IBM's z/OS, the POSIX families
(Unix/Linux etc.), and Microsoft's Windows as wa$l ICL's VME operating system and Unisys'
OS 2200. Three ANSI standards for COBOL have beedyzed: in 1968, 1974 and 1985. A
new COBOL standard introducing object-oriented peogning to COBOL is due within the

next few years.
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For over four decades COBOL has been the dominagramming language in the business

computing domain. In that time it it has seen b# thallenges of a number of other languages
such as PL1, Algol68, Pascal, Modula, Ada, C, CMithese languages have found a niche but
none has yet displaced COBOL. Two recent challengfeough, Java and Visual Basic, are

proving to be serious contenders.

3.1 FEATURES OF COBOL

COBOL as defined in the original specification umbéd a PICTURE clause for detailed field
specification. It did not support local variablagcursion, dynamic memory allocation, or
structured programming constructs. Support for somall of these features has been added in
later editions of the COBOL standard. COBOL has yneserved words (over 400), called
keywords. Below are some features of COBOL,;

1. Self-modifying code

The original COBOL specification supported self-nigidg code via the infamous "ALTER X
TO PROCEED TO Y" statement. X and Y are paragrapiels, and any "GOTO X" statements
executed after such an ALTER statement have thaimgpdGOTO Y" instead. Most compilers
still support it, but it should not be used in ngesegrams.
2. Syntactic features
COBOL provides an update-in-place syntax, for examp
ADD YEARS TO AGE

The equivalent construct in many procedural langaagould be

age = age + years
This syntax is similar to the compound assignmeetator later adopted by C:

age +=years
The abbreviated conditional expression

IF SALARY > 9000 OR SUPERVISOR-SALARY OR = BER-SALARY

is equivalent to

IF SALARY > 9000
OR SALARY > SUPERVISOR-SALARY

OR SALARY = PREV-SALARY
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COBOL provides "named conditions" (so-called 88lsy. These are declared as sub-items of
another item (the conditional variable). The naroeaddition can be used in an IF statement, and
tests whether the conditional variable is equalry of the values given in the named condition's
VALUE clause. The SET statement can be used to rmal@ned condition TRUE (by assigning
the first of its values to the conditional varigbl€OBOL allows identifiers to be up to 30
characters long. When COBOL was introduced, muairtsh lengths (e.g., 6 characters for
FORTRAN) were prevalent. The conceptaafpybooksvas introduced by COBOL,; these are
chunks of code which can be inserted into a prograsade. This is done with the COPY
statement, which also allows parts of the copylmogtle to be replaced with other code (using
the REPLACING ... BY ... clause).

3. Simplicity Feature

COBOL is a simple language (no pointers, no usének functions, no user defined types) with
a limited scope of function. It encourages a singdtaightforward programming style. Curiously
enough though, despite its limitations, COBOL has/en itself to be well suited to its targeted
problem domain (business computing). Most COBOLlgpms operate in a domain where the
program complexity lies in the business rules Haate to be encoded rather than in the
sophistication of the data structures or algoritmetgiired. And in cases where sophisticated
algorithms are required COBOL usually meets thalvaéh an appropriate verb such as the
SORT and the SEARCH.

We noted above that COBOL is a simple language wifimited scope of function. And that is
the way it used to be but the introduction of OOBI. has changed all that. OO-COBOL
retains all the advantages of previous versionsbutincludes -

= User Defined Functions

= Object Orientation

= National Characters - Unicode

= Multiple Currency Symbols

= Cultural Adaptability (Locales)

= Dynamic Memory Allocation (pointers)

= Data Validation Using New VALIDATE Verb
= Binary and Floating Point Data Types

= User Defined Data Types

4. Non-proprietary (portable) Feature

The COBOL standard does not belong to any partisador. The vendor independent ANSI
COBOL committee legislates formal, non-vendor-siesiyntax and semantic language
standards. COBOL has been ported to virtually ebargware platform - from every favour of
Windows, to every falser of Unix, to AS/400, VSESRQ, DOS, VMS, Unisys, DG, VM, and
MVS.

5. COBOL is Maintainable

COBOL has a proven track record for applicationnteeance, enhancement and production
support at the enterprise level. COBOL applicativese actually cheaper to fix than
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applications written in more recent languages. @ason for the maintainability of COBOL
programs has been given above - the readabili@BOL code. Another reason is COBOL's
rigid hierarchical structure. In COBOL programseatternal references, such as to devices, files,
command sequences, collating sequences, the cysgmbol and the decimal point symbol,

are defined in the Environment Division.

When a COBOL program is moved to a new machinbasrnew peripheral devices attached, or
is required to work in a different country; COBOlkogrammers know that the parts of the

program that will have to be altered to accommodhese changes will be isolated in the
Environment Division. In other programming langusgerogrammer discipline could have

ensured that the references liable to change vesteiated to one part of the program but they
could just as easily be spread throughout the progin COBOL programs, programmers have
no choice. COBOL's rigid hierarchical structure wes that these items are restricted to the
Environment Division.

3.2 COBOL APPLICATIONS

COBOL applications are often very large. Many COB@pplications consist of more than
1,000,000 lines of code - with 6,000,000+ line agtions not considered unusually large in
many shops. COBOL applications are also very lovepl
The huge investment in creating a software apptinatonsisting of some millions of lines of
COBOL code means that the application cannot simpdy discarded when some new
programming language or technology appears. Asnaempuence business applications between
10 and 30 years-old are common. This accountshierpredominance of COBOL programs.
COBOL applications often run in critical areas oklmess. For instance, over 95% of finance—
insurance data is processed with COBOL. COBOL appbns often deal with enormous
volumes of data. Single production files and databaneasured in terabytes are not uncommon.

3.3 DATATYPES IN COBOL

Standard COBOL provides the following data types

Table 4.2(a) Standard COBOL Data Types

Data type Sample declaration Notes

Character PIC X(20) ﬁ::?;lanumerlc and alphabetic-
PIC AMSGIX() Single-byte character set (SBC{5)

Edited character PIC X99BAXX Formatted and insedkdracter

Numeric fixedpoing|PIC S999V99 Binary 16, 32, or 64 bits (2, 4, [or
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binary [USAGE] 8 bytes)
COMPUTATIONAL Signed or unsigned. Conformin
or compilers limit the maximum
BINARY value of variables based on the
picture clause and not the number
of bits reserved for storage.
Numeric fixedpoing|PIC S999V99 L to 18 decimal digits (1 to 10

packed decimal

PACKED-DECIMAL

bytes)
Signed or unsigned

Numeric fixedpoint
zoned decimal

PIC S999V99
[USAGE DISPLAY]

1 to 18 decimal digits (1 to 18
bytes)

Signed or unsigned

Leading or trailing sign,
overpunch or separate

Numeric floating-point

PIC S9V999ES99

Binary flowgtpoint

Edited numeric

PIC +Z,279.99
PIC $*****9.99CR

Formatted characters and digits

01 CUST-NAME.
05 CUST-LAST PIC

Group(record) X(20). Aggregated elements
05 CUST-FIRST PIC
X(20).
Table(array) OCCURS 12 TIMES || ed-size array, row-major order

Up to 7 dimensions

Variable-length table

OCCURS Oto 12
TIMES
DEPENDING ON
CUST-COUNT

Variable-sized array, row-major
order
Up to 7 dimensions

Renames (variant or
union data)

66 RAW-RECORD
RENAMES CUST-
RECORD

Character data overlaying othe
variables
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Condition name

88 IS-RETIRED-AGE
VALUES 65 THRU
150

Boolean value
dependent upon another variable

Array index [USAGE] INDEX Array subscript
Most vendors provide additional types, such as:

Table 4.2(b) Additional COBOL Data Types

Data type Sample declaration Notes

Numeric  floating-poin PIC SOVI9IESHY Binary floating-point

single precision

TUSAGE]
COMPUTATIONAL-1

(IBM extension)

Numeric  floating-poin
double precision

PIC S9V999ES99
TUSAGE]
COMPUTATIONAL-2

Binary floating-point
(IBM extension)

Numeric fixedpoint
packed decimal

PIC S9V999
[USAGE]
COMPUTATIONAL-3

same as PACKED DECIMAL
(IBM extension)

Numeric fixedpoint PIC S999Vv99 same as COMPUTATIONAL af
b PO ysAGE] BINARY
y COMPUTATIONAL-4 ||(IBM extension)
Binary 16, 32, or 64 bits (2, 4,
8 bytes)
Numeric fixedpoint|PIC S999Vv99 i‘g;i?u?; l\J/ZEgnoefd\;;ir;iles
binary [USAGE]

(native binary)

COMPUTATIONAL-5

O

r

based on the number of bits
reserved for storage and not of
the picture clause.
(IBM extension)

—

Numeric
binary
in native byte order

fixedpoint

PIC S999V99
[USAGE]
COMPUTATIONAL-4

Binary 16, 32, or 64 bits (2, 4, pr
8 bytes)
Signed or unsigned
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Numeric fixedpoint
binary
in big-endian byte orde

PIC S999V99
[USAGE]
COMPUTATIONAL-5

Binary 16, 32, or 64 bits (2, 4,
8 bytes)
Signed or unsigned

Alphanumeric

Wide character PIC G(20) Double-byte character set
(DBCS)
Edited wide character PIC G99BGGG Formatted and inserted wide

characters

Edited floating-point

PIC +9.9(6)E+99

Formatted characters and
decimal digits

Data pointer

[USAGE] POINTER

Data memory address

Code pointer

[USAGE]
PROCEDURE-
POINTER

Code memory address

PIC 1) [USAGE]

n can be from 1 to 64, defining

Bit field COMPUTATIONAL-5 arl n-bit mteger

Signed or unsigned

Binary value corresponding to
Index [USAGE] INDEX occurrence of a table element

May be linked to a specific tab)
using INDEXED BY

e

Comparing COBOL with other programming languagés d@bvious that they are not similar.

3.4 COBOL PROGRAMMING

Programming in COBOL in particular, is done by wgt some simple COBOL programs that
use the three main programming constructs - Segudteration and Selection. Any program
consists of three main things;

1. The computer statements needed to do the job

2. Declarations for the data items that the computgesents need.

3. A plan, or algorithm, that arranges the computateshents in the program so that the
computer executes them in the correct order.
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We want to write a program which will accept twomrhers from the users keyboard, multiply
them together and display the result on the commateen;

1. We will need a statement to take in the first nundrel store it in the named memory
location (a variable) - Num1
ACCEPT Numil.
2. We will need a statement to take in the second murabd store it in the named memory
location - Num2
ACCEPT Numz2.
3. We will need a statement to multiply the two nunsbgether and to store the result in
the named location - Result
MULTIPLY Numl1 BY Num2 GIVING Result.
4. We will need a statement to display the value enrtamed memory locatiofRésult’' on
the computer screen -
DISPLAY "Resultis =", Result.

Another example is the “Hello world” program in COB;

IDENTIFICATION DIVISION.

PROGRAM-ID. HELLO-WORLD.

PROCEDURE DIVISION.
DISPLAY 'Hello, world'.

STOP RUN.

The fundamentals of constructing COBOL programglars the notation used in COBOL
syntax diagrams and enumerates the COBOL codirg.ritl shows how user-defined names are
constructed and examines the structure of COBORQrarmas. When COBOL was developed one
of the design goals was to make it as English-Blse possible. As a result, COBOL uses
structural concepts normally associated with Ehgisose such as section, paragraph and
sentence. It also has an extensive reserved wsirdith over 300 entries and the reserved words
themselves tend to be long.

Although modern COBOL (COBOL 85 and OO-COBOL) hatsaduced many of the constructs
required to write well structured programs it attl retains elements which, if used, make it
difficult, and in some cases impossible, to writ®d programs. COBOL syntax is defined using
particular notation sometimes called the COBOL Matayuage.

Words in mixed case represent names that must \isedeby the programmer (like data item

names). When material is enclosed in curly brddesa choice must be made from the options
within the braces. If there is only one option tlleat item in mandatory.
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Material enclosed in square brackéty, indicates that the material is optional, and rbay
included or omitted as required. The ellipsis symbdthree dots), indicates that the preceding
syntax element may be repeated at the programdiscition.

To simplify the syntax diagrams and reduce the remalb rules that must be explained, in some
diagrams special operand endings have been usegltfat this is my own extension - it is not
standard COBOL).

These special operand endings have the followingnmes:

Table 4.2(c)

$i uses an alphanumeric data-item

il uses an alphanumeric data-item or a string literal
#i uses a numeric data-item

#il uses a numeric data-item or numeric literal

SHi uses a numeric or an alphanumeric data-item

3.5 NAME RULES IN COBOL

All user-defined names, such as data names, patagrames, section names condition names
and mnemonic names, must adhere to the followitegru

They must contain at least one character, but woétihan 30 characters.

They must contain at least one alphabetic character

They must not begin or end with a hyphen.

They must be constructed from the characters A tb&Znumbers 0 to 9, and the hyphen.
They must not contain spaces.

Names are not case-sensitive: TotalPay is the sartmalpay, Totalpay or TOTALPAY.

ogakwnE

3.6 HIERARCHICAL STRUCTURE OF COBOL PROGRAM
COBOL programs are hierarchical in structure. Eaeiment of the hierarchy consists of one or

more subordinate elements. The hierarchy considdsvisions, Sections, Paragraphs, Sentences
and Statements. We can represent the COBOL higrarsimg the COBOL metalanguage. A

208



Division may contain one or more Sections, a Saatioe or more Paragraphs, a Paragraph one
or more Sentences and a Sentence one or more 8tdgem

I. Divisions

A division is a block of code, usually containingeoor more sections, that starts where the
division name is encountered and ends with thenpéng of the next division or with the end of
the program text.

Il. Sections

A section is a block of code usually containing onenore paragraphs. A section begins with
the section name and ends where the next sectioa isaencountered or where the program text
ends.

Section names are devised by the programmer, anedeby the language. A section name is
followed by the word SECTION and a period.
See the two example names below -

SelectUnpaidBills SECTION.
FILE SECTION.

lll. Paragraphs
A paragraph is a block of code made up of one aersentences. A paragraph begins with the
paragraph name and ends with the next paragragéction name or the end of the program text.

A paragraph name is devised by the programmer foretkby the language, and is followed by
a period.
See the two example names below -

PrintFinalTotals.
PROGRAM-ID.

IV. Sentences and statements
A sentence consists of one or more statementssaedninated by a period.
For example:

MOVE .21 TO VatRate

MOVE 1235.76 TO ProductCost

COMPUTE VatAmount = ProductCost * VatRate.
A statement consists of a COBOL verb and an opevaogperands.
For example:

SUBTRACT Tax FROM GrossPay GIVING NetPay
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3.7 QUICK LOOK AT DIVISION

At the top of the COBOL hierarchy are the four digns. These divide the program into distinct
structural elements. Although some of the divisioresy be omitted, the sequence in which they
are specified is fixed, and must follow the ordelolw.

IDENTIFICATION DIVISION.
Contains program information

ENVIRONMENT DIVISION.
Contains environment information

DATA DIVISION.
Contains data descriptions

PROCEDURE DIVISION.
Contains the program algorithms

1. IDENTIFICATION DIVISION : This supplies information about the program te th
programmer and the compiler. Most entries in thENDIFICATION DIVISION are directed at
the programmer. The compiler treats them as conmsnéditie PROGRAM-ID clause is an
exception to this rule. Every COBOL program mustéha PROGRAM-ID because the name
specified after this clause is used by the linkbemwlinking a number of subprograms into one
run unit, and by the CALL statement when transfgrricontrol to a subprogram. The
IDENTIFICATION DIVISION has the following structure

IDENTIFICATION DIVISION
PROGRAM-ID. NameOfProgram.
[AUTHOR. YourName.]

other entries here

The keywords - IDENTIFICATION DIVISION - represettte division header, and signal the
commencement of the program text. PROGRAM-ID isegraph name that must be specified
immediately after the division header. NameOfProgia a name devised by the programmer,
and must satisfy the rules for user-defined names.

Here's a typical program fragment:
IDENTIFICATION DIVISION.

PROGRAM-ID. SequenceProgram.
AUTHOR. Onashoga Adebukola.
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2. ENVIRONMENT DIVISION : This is used to describe the environment in whilch
program will run. The purpose of the ENVIRONMENTMISION is to isolate in one place all
aspects of the program that are dependent uponecifispcomputer, device or encoding
sequence. The idea behind this is to make it easpdnge the program when it has to run on a
different computer or one with different periphedabices. In the ENVIRONMENT DIVISION,
aliases are assigned to external devices, file®mmand sequences. Other environment details,
such as the collating sequence, the currency syarmblthe decimal point symbol may also be
defined here.

3. DATA DIVISION : As the name suggests, provides descriptionsenfittia-items processed
by the program. The DATA DIVISION has two main secs: the FILE SECTION and the
WORKING-STORAGE SECTION. Additional sections, stashthe LINKAGE SECTION (used
in subprograms) and the REPORT SECTION (used iroR&friter based programs) may also
be required. The FILE SECTION is used to descrilzstnof the data that is sent to, or comes
from, the computer's peripherals. The WORKING-ST@EASECTION is used to describe the
general variables used in the program.

Below is a sample program fragment

IDENTIFICATION DIVISION.
PROGRAM-ID. SequenceProgram.
AUTHOR. Onashoga Adebukola.

DATA DIVISION.
WORKING-STORAGE SECTION.

01 Numl PIC 9 VALUE ZEROS.
01 Num2 PIC 9 VALUE ZEROS.
01 Result PIC 99 VALUE ZEROS.

4. PROCEDURE DIVISION : This contains the code used to manipulate the described in
the DATA DIVISION. It is here that the programmeresgribes his algorithm. The
PROCEDURE DIVISION is hierarchical in structure amdnsists of sections, paragraphs,
sentences and statements. Only the section isngptidhere must be at least one paragraph,
sentence and statement in the PROCEDURE DIVISIOMNadtaph and section names in the
PROCEDURE DIVISION are chosen by the programmerrandt conform to the rules for user-
defined names.
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Sample Program

IDENTIFICATION DIVISION.
PROGRAM-ID. SequenceProgram.
AUTHOR. Onashoga Adebukola.
DATA DIVISION.
WORKING-STORAGE SECTION.
01 Numl PIC 9 VALUE ZEROS.
01 Num2 PIC 9 VALUE ZEROS.
01 Result PIC 99 VALUE ZEROS.

PROCEDURE DIVISION.
CalculateResult.
ACCEPT Numl.
ACCEPT Num?2.
MULTIPLY Num1 BY Num2 GIVING Result.
DISPLAY "Result is =", Result.
STOP RUN.

Some COBOL compilers require that all the divisibespresent in a program while others only
require the IDENTIFICATION DIVISION and the PROCERE DIVISION. For instance the
program shown below is perfectly valid when congidth the Microfocus NetExpress
compiler.

Minimum COBOL program

IDENTIFICATION DIVISION.
PROGRAM-ID. SmallestProgram.
PROCEDURE DIVISION.
DisplayGreeting.

DISPLAY "Hello world".

STOP RUN.

4.0 CONCLUSION
COBOL is one of the simplest and most interestirmgmmming language though it is not so

common in other areas of programming applicatianabdeeper look will help you take
advantage of its usefulness especially if you ahtacmove into the business world.
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5.0 SUMMARY

This unit has briefly introduced you to the condegihind COBOL and the full meaning of the
acronym “COBOL", reasons why it succeeded in treaarf computer application in business.
You have learnt the simple introduction into rul@suser-defined names, division syntax and
the COBOL hierarchy.

6.0 TUTOR MARKED ASSIGNMENT

1. What is the full meaning of COBOL? and stateavlere it is used.

2. Briefly explain the hierarchical structure obgramming.

3. List 7 data type in COBOL and their sample detian.

7.0 FURTHER READING
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