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Introductio n

CIT 213 Elementary Data Processing is a two [2gdit unit course of sixteen units. It

deals with the fundamentals concepts of data psougsbasic components of computer

systems, data processing personnel, file accessrgadization techniques. In addition it

deals with the tools for developing data procesaipgjication and provides an overview

of Visual Basic Language and Structured Query LagguSample programs and queries

are provided to enable the students acquite necessary skills for solving real life
problems. The study material provides adequatedraakd information that is relevant

for students pursuit of acareer in data@semg or related disciplines. The course is
divided into four modules:

Module 1 introduces the basic concepts of datagasing, explains the meaning of data,
information and data processing. A detailedscdption of the computer hardware and
software components required for data proogssis covered. The various input and
output devices such as pointing devices, pen-bdsedes, optical character recognition,

printers, plotters etc and their suitability fotal@rocessing are explained.

Module 2 provides information on data stosagdevices and the parameters for disk
performance. File access and organization nigolkes - serial, sequential, indexed-
sequential and random file organization are coverekis module. In addition, you will

learn about data processing techniques sughBatch processing, Online Processing,
Transaction Processing, Real-time Systems andilisdd processing.

Module 3 begins with database processing. Theaning of database, components of
database and database models i.e. relatidaéhbase, hierarchical database, network
database and object-oriented database areaies@l Data processing personnel are
covered. In addition, tools for developing tadaprocessing applications such as
programming languages, report generators, compaided software engineering, query
languages etc are covered in this module.

Module 4 provides and overview of Visual BagVB) language and Structure Query
Language (SQL). The fundamental concepts of viandlevent driven programming are

covered. You will learn how to write simplprograms that respond to events. Control
structure, arrays, file processing and how tee ube print statements are covered. Also,

you will learn how to write simple SQL qies by using the CREATE, SELECT,
INSERT, UPDATE and DELETE commands.

The aim of this course is to equip you with basformation and understanding of data

processing concepts as well as acquiring thkevant skills to manage and implement
data processing systems. Atthe end of thersep you would have gained the relevant
knowledge and acquired the skills to effectivelgimage the data processing department

of any organization.



This Course Guide gives you a brief overview of¢barse content, course duration, and
course materials.

What you will learn in this course

The main purpose of this course is to mevithe required knowledge and business
programming skills for you to effectively datprocessing systems and manage the data
processing department of an organization. Tasic concepts of data processing,
computer systems required for data processidgta processing personnel, tools for
developing data processing application, and basigramming skills are covered in this

study material. This, we intend to achieve throtighfollowing:

Course Aims

i. Explain the concepts, systems, personnel, tooldata processing

ii. Describe data processing techniques

iii Acquire skills for developing, implemengn and managing data processing
systems or department

Course Objectives

Certain objectives have been set out to rensithat the course achieves its aims. Apart
from the course objectives, every unit of thisurse has set objectives. In the course of

the study, you will need to confirm, at the encka€h unit, if you have met the objectives

set at the beginning of each unit. By the end &f¢burse you should be able to:

i. Explain the meaning of data, information, alada processing;
il. Identify and describe the basicdveare components of a computer system;
i Describe some software use faadarocessing;

v Explain file access and organizatiechniques;
% Describe batch processing, reaktprocessing, transaction processing etc;
Vi Explain the meaning of Databasansigement Systems and Database Model;
Vi Describe various tools for devalupdata processing applications;
viii Explain the concept of visual aegent driven programming;
IX Write simple Visual Basic programs
X Write SQL statements

Working through This Course

In order to have a thorough understanding of these units, you will need to read and
understand the contents, practice the whati ymave learnt by studying the network of



your organization or proposing one if thei® none in existence, and be committed to
learning and implementing your knowledge.

This course is designed to cover approximaedeen weeks, and it will require your
devoted attention. You should do the exescise the Tutor-Marked Assignments and
submit to your tutors.

Course Materials

These include:

1. Course Guide

2. Study Units

3. Recommended Texts

4.  Afile for your assignments and for recordsnonitor your progress.

Study Units
There are seventeen study units in this course:
Modulel

Unitl INTRODUCTION AND SCOPE OF DATA PROCESSING

Unit2 BASIC HARDWARE COMPONENTS AND MEMORY
CAPACITY MEASUREMENT

Unit3 BASIC SOFTWARE FOR DATA PROCESSING

Unit4 DATA CAPTURING AND REPORTING DEVICES

Module 2

Unitl DATA STORAGE DEVICES

Unit2 FILE ORGANIZATION

Unit3 DATA PROCESSING TECHNQUES

Unit 4 TRADITIONAL FILE SYSTEM PROCESSING

Module 3

Unitl DATA BASE PROCESSING

Unit2 DATA PROCESSING PERSONNEL

Unit3 TOOLS FOR CREATING DATA PROCESSING APPLITFON
Unit4 VISUAL AND EVENT PROGRAMMING



Module 4

Unitl CONTROL STRUCTURE AND STRING PROCESSING

Unit2 ARRAYS AND PRINTING

Unit 3 FILE PROCESSING

Unit4  STRUCTURED QUERY LANGUAGE (SQL)

Make use of the course materials, do the exertiseshance your learning.
Textbooks and References

Alexis Leon and Matthew Leon, Fundamental loformation Technology, L & L
Consultancy Services Pvt. Ltd, 1999

Brain K. Williams, and Stacey C. Sawyer, ngsi Information Technology, A practical
Introduction to Computers and Communications, MeGkll, 2005, N.Y

Carl Hamacher, Zvonko Vranesic, Safwat Zaky, mpoter Organization, Fifth Edition,
McGraw-Hill Higher Education, N.Y, 2002

David C. Kreines, Oracle SQL, O Reilly, USA, 2000

Gerald V. Post, Database Management Systdbesigning and Building Business
Applications, Third Edition, McGraw-Hill, 2005

George Beekman, Eugene J. Rathswohl, Comp@enfluence, Exploring Tomorrow s
Technology, IT Edition, Prentice Hall, New Jers203

Jan L. Harrington, SQL Clearly Explained, Morgdtaumann Publisher, An Imprint of
Elsevier Science, 2003, USA

Jeffery L. Whitten, Lonnie D. Bentley, Kevin Cithan, Systems Analysis and Design
Methods, McGraw Hill, New York, 2004,

Julia Case Bradley, Anita C. Millspaugh, Resgming in Visual Basic 6.0, McGraw-
Hill Higher Education, 2002

Management Information Systems, Organizatiord ahechnology in the Kenneth C.
Laudon, Jane P. Laudon, Prentice Hall Internatidnal 2000

Problem Solving Using C: Structured Programminghhegues, Second Edition, Yuksel
Uckan, McGraw-Hill, 1999

Yuksel Uckan, Problem Solving Using C, Structuredgfamming Techniques



McGraw-Hill International Editions, 1999

R. G. Anderson, Data Processing, Volume 1: Priesipind Practice, Pitman Publishing,
Singapore, 1990

http://www.webopedia.com/DidYouKnow/Hardware Softe/2002/FiveGenerations.as
p

http://computer.howstuffworks.com/hard-disk7.htm

Assignments File

These are of two types: the self-assessmen t ersrand the Tutor-Marked Assignments.

The self-assessment exercises will enable yoonitor your performance by yourself,
while the Tutor-Marked Assignment is a superviassignment. The assignments take a

certain percentage of your total score in this seufhe Tutor-Marked Assignments will

be assessed by your tutor within a specifigeriod. The examination at the end of this
course will aim at determining the level ohastery of the subject matter. This course
includes seventeen Tutor-Marked Assignments a&@ath must be done and submitted
accordingly. Your best scores however, will Ibecorded for you. Be sure to send these
assignments to your tutor before the deadline todalwss of marks.

Presentation Schedule

The Presentation Schedule included in youurs® materials gives you the important

dates for the completion of tutor marked assignsiant attending tutorials. Remember,
you are required to submit all your assignteeby the due date. You should guard
against lagging behind in your work.

Assessment

There are two aspects to the assessmenthef course. First are the tutor marked
assignments; second, is a written examination.

In tackling the assignments, you are expected apply information and knowledge
acquired during this course. The assignments naustibmitted to your tutor for formal
assessment in accordance with the deadlines statieel Assignment File. The work you

submit to your tutor for assessment will count30686 of your total course mark.



At the end of the course, you will need to sitddinal three-hour examination. This will
also count for 70% of your total course mark.

Tutor Marked Assignments (TMAS)

There are seventeen tutor marked assignmentssindbrse. You need to submit all the
assignments. The total marks for the best fouagd)gnments will be 30% of your total
course mark.

Assignment questions for the units inthis eeusre contained inthe Assignment File.
You should be able to complete your assignsmefrom the information and materials
contained in your set textbooks, reading and studts. However, you ma y wish to use

other references to broaden your viewpoint gmwvide a deeper understanding of the
subject.

When you have completed each assignment, sentbgether with form to your tutor.
Make sure that each assignment reaches yotor onor before the deadline given. If,
however, you cannot complete your work ometi contact your tutor before the
assignment is done to discuss the possibility abdansion.

Examination and Grading

The final examination for the course will carry 7@¥dhe total marks available for this

course. The examination will cover every aspef the course, so you are advised to
revise all your corrected assignments before tlaengxation.

This course endows you with the status of a teaaheérthat of a learner. This means that

you teach yourselfandthat you learn, as ydesrning capabilities would allow. It also

means that you are in a better position to dater and to ascertain the what, the how,

and the when of your course learning. Nacher imposes any method of learning on
you.

The course units are similarly designed witie introduction following the table of
contents, then a set of objectives and then theequg and so on.

The objectives guide you as you go through thesunitiscertain your knowledge of the
required terms and expressions.

Course Marking Scheme
This table shows how the actual course markingakdn down.

Assess ment Marks
Assignment 1- 4 Four agsignments, best threeksnaof the four count
at 30% of course marks
Final Examination 70% qf overall course marks




Total

100% of course marks

Course Overview

Table 1: Course Marking Scheme

Unit Titlg of Work Weeks Assessment
Activity (End of Unit)
Course Guide Week T
Module [1
T Tntrodgction and Scope of Data Week I AsSigminl
Processing
2 Basic Hardware Components Week 2 Assignment 2
and Memory
3 Capacijty Measurement Week 3 Assignment 3
4 Basic $oftware for Data Week 4 Asdignment 4
Processing
Module P
1 Data Storage Devices Week 5 Assighment 5
File Onganization Week 6 Assignmeit 6
Data Hrocessing Techniques Week 7 Agsigniment
4 Traditipnal File System Week 8 Assjgnment 8
Processing
Module 3
1 Data Base Processing Week 9 Assignment 9
Data Hrocessing Personnel Week 10 | Assignnient 1
3 Tools for Creating Data Week 11 Agsignment 11
Processing Application
4 Visual| and Event Programming Week 12 Assignmie
Module @
1 Contro] Structure and String Week 13 Agsignims
Processing
2 Arrays|and Printing Week 14 Aspkignment 14
3 File Prpcessing Week 15 Assignmerit 15




4 Structyred Query Language Week 16 Assignihént
(SQL)
Revision Week 16
Examination Week 17
TOTAL 17 weeks

How to get the best from this course

In distance learning the study units replace theeausity lecturer. This is one of the great
advantages of distance learning; you can read amkl through specially designed study

materials at your own pace, and at a tiamd place that suit you best. Think of as

reading the lecture instead of listening to a lesitu In the same way that a lecturer might
set you some reading to do, the study units tellwben to read your set books or other
material. Just as a lecturer might give you amclass exercise, your study units provide
exercises for you to do at appropriate points.

Each of the study units follows a common formathe Tirst item is an introduction to the
subject matter of the unit and how a particulat i integrated with the other units and
the course as a whole. Next is aset of learabjgctives. These objectives enable you

know what you should be able to do by thme you have completed the unit.

should use these objectives to guide your stud¢hen you have finished the units you
must go back and check whether you have achiewedtjectives. If you make a habit of
doing this you will significantly improve your chees of passing the course.

Remember that yourtutors job isto assist . ydMhen you need help, dont hesitate to
call and ask your tutor to provide it.

1. Read this Course Guide thoroughly.

2. Organize a study schedule. Refer to the @oOrerview for more details. Note
the time you are expected to spend on each unihawdhe assignments relate to
the units. Whatever method you chose to use, youldldecide on it and write in
your own dates for working on each unit.

3. Once you have created your own study schedaleyerything you can to stick to
it. The major reason that students fail is thayttag behind in their course work.

4. Turn to Unit 1 and read the introduction anel ebjectives for the unit.

5. Assemble the study materials. Information aldguat you need for a unit is given

You

in the Overview at the beginning of eachitu You will almost always need



both the study unit you are working on and oneaniryset of books on your desk
at the same time.

6. Work through the unit. The content of the utsielf has been arranged to provide
a sequence for you to follow. As you work throulgé unit you will be instructed
to read sections from your set books oreotlarticles. Use the unit to guide

your reading.

7. Review the objectives for each study unit tofecon that you have achieved them.
If you feel unsure about any of the objectivesjeemhe study material or consult
your tutor.

8. When you are confident that you have acliewse unit s objectives, you can then
start on the next unit. Proceed unit by unit thitotlge course and try to pace your
study so that you keep yourself on schedule.

9. When you have submitted an assignment to yaar tor marking, do not wait for
its return before starting on the next unitKeep to your schedule. When the
assignment is returned, pay particular attentioyotar tutor s comments, both on
the tutor-marked assignment form and alsottevri on the assignment. Consult
your tutor as soon as possible if you have anytaresor problems.

10. After completing the last unit, review the tsmiand prepare yourself for the final
examination. Check that you have achieved timet objectives (listed at the
beginning of each unit) and the course objectiliste in this Course Guide).

Tutorsand Tutorials

There are 12 hours of tutorials provided in suppbthis course. You will be notified of
the dates, times and location of these tutorialgether with the name and phone number
of your tutor, as soon as you are allocated aialtgroup.

Your tutor will mark and comment on yoursigements, keep a close watch on your
progress and on any difficulties you mighbhceunter and provide assistance to you
during the course. You must mail or submit yotottmarked assignments to your tutor

well before the due date (at least two working dagsrequired). They will be marked by

your tutor and returned to you as soon as possible.

Do not hesitate to contact your tutor byle ghone, or e-mail if you need help. The
following might be circumstances in which you wofiltd help necessary. Contact your
tutor if:



» you do not understand any part of the studysumitthe assigned readings,
* you have difficulty with the self-tests or exises,

* you have a question or problem with an assmmt, with your tutor s comments
on an assignment or with the grading of an assighme

You should try your best to attend the tutorialBhis is the only chance to have face to
face contact with your tutor and to ask questiohglwv are answered instantly. You can
raise any problem encountered in the course of gtuay. To gain the maximum benefit
from course tutorials, prepare a question lisbteeattending them. You will learn a lot
from participating in discussions actively.

Summa ry

Elementary Data processing provides knowledge kitida data processing. The skills

you need to manage and implement data processstgnsyare expected to be acquired in

this course. The content of the course materialpleasned and written to ensure that you

acquire the proper knowledge and skills tolves real life data processing problems.
Fundamental programming principles are taught. T8snple programs provided are for

you to develop your programming skills.
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MO DULE 1 UNIT 1: INTRO DUCTIO N AND SCOP E OF DAT A PROCESSING
Table of Contents

1.0 Introduction

2.0 Objectives

3.0 Main Text

3.1 Data and Information

3.2 Electronic Data Processing Systems
3.3 The Scope of Data Processing System
3.4 Computer Systems

3.4.1 Computer Generation

3.4.2 Analog and Digital Computer

3.4.2.1 Analog Computers

3.4.2.2 Digital Computers

3.5 The Basic Operations of Computing
3.6 Benefits of Using Computer in Business
4.0 Conclusion

5.0 Summary

6.0 Tutor Marked Assignment

7.0 References/Further Readings

1.0 Introductio n

The word data refers to raw facts about and objzatia is meaningless until it subjected

to manual or electronic processing by a aaemp to produce information used for
decision making. Computers are used to proceata because of their speed, reliability
and other functionalities they offer. Computers ba distinguished by their sizes, types

and generation.

2.0 Obijectives
At the end of this unit, you should be able to:

» Define and explain the terms; data and inforarati
» Describe a computer system
» Explain the meaning of data processing
» Distinguish between the different types of cotepu
» Describe the basic operations of a computer
» List some benefits of using computer in business

3.1 Data and Information
Data exist inavariety offorms such as nummber text on pieces of paper, as bytes in

computer memory or as facts stored in agmess mind. Datais the plural form of the
word datum and refers to basic facts about an tbjecobject refers to a person, place,



or a thing. Data consist of numbers, wordimages, etc. Data is meaningless until it
undergoes some forms of processing. The wmedcoof a processed data is information.
Although the word data and information aréem used interchangeably, there is an
important distinction between them. In the stricsEnse, data consist of the raw number

that computers process to produce informati@ata can be looked at as facts out of
context. Table 1 captures basic facts abautmatriculated student of National Open

University of Nigeria. The data items consistingvdtriculation Number, Name, School,
Department, Centre, Banker, Status and e-Emailsed to hold the students details.

Data item Actual Detalls or value
S/no
1 Matriculation Number NOUO050010999
2 Name Adebayo Musa, Ada
3 Sdhool Science and Technology
4  Department Computer Science
5 Caéntre Lagos
6 Bgnker Zenith Bank
7 Status Returning
8 e-Emall ama@nou.edu.ng

Table 1: Student Registration

Similarly, a commercial bank may request for théofeing data before the same student
can operate an account or enjoy some banking ssrvic

S/nol Data item Actual Detall or value
Matriculation Number NOUO50010999

gme Adebayo, Musa, Ada

gte of bBirth 14th April, 1970

gtionality Nigerian

X Male
Og¢cupation Student
Sdhool National Open University
Matriculation Number NOUO05001/0999

Table 2: Student Account

ool N[O g B W N H
%
D

The details of this student (Adebayo Musa, Ad&) treated independently ma y not have

specific meanings until it is subjected to som&uahor computerized processing. The

raw data in the tables may be further pgsed by a human or input into a computer
stored, processed and transmitted (output) to andithman or a computer. A typical data

processing function will be to locate a studemfcord or data from a large file based on
matriculation number. If this is to be carried awnually a lot of time and efforts will be



required by the data processing personnel.eiWhhe method of data processing is
manual, it is called manual data processi@n the other hand, when the method of
processing is electronic we refer to it as elestrdata processing. Computers are used to

turn meaningless data by processing them uséful information, such as spreadsheet,
graphs, and reports. In short, information isfirced as either a meaningful answer to a
query or a meaningful stimulus that can cascattefurther queries. For example, with

the data in tablel and table 2, the barikci may be interested in the number of
students from each school that have subscribegb#wteular service its offers. In which

case, a query will be run onthe existing dagabdhe result of the query will provide
information which will help the management of tlenk to discontinue or continue with

the service. Some characteristics of inforomatiare:  relevance, accuracy, conciseness,
timeliness, and completeness.

3.2 Electronic Data Processing Systems

Electronic Data processing (DP) is any compututomated process that converts raw
facts i.e data into output i.e useful infatran. Data becomes more useful only when
they have undergone some computer processing dirgnesented to allow for decision

making. Data processing systems have become imdiapke in managing information in

modern day organizations. In recent timesta darocessing systems are quite often
referred to as information systems to highlighirtbeacticality. All the same, both terms

are more or less the same, performing simiianctions; data processing systems
typically manipulate raw figures into infornt, and likewise information systems
usually take raw figures as input to gereeratseful information as output. In many
organizations, these systems exist as paysgtems, sales and marketing systems,
finance and accounting systems, manufacturing amdiygtion system, human resources

systems, University management systems etc.

Also, the term data processing can apply alwy process of transforming data into
information and also the converting of informatimack to data.

3.3 The Scope of Data Processing System
Conventional usage of theterms data processind information systems restricts their

use to refer to the algorithmic derivations, l@jideductions, and statistical calculations
that recur perennially in general business enviremis) rather than in the more expansive
sense of all conversions of real-world measar@s into real-world information. In the
real sense, although, data processing requihes use of computers, the level of
computerizations is usually not too computinitensive as may be expected in
scientific and engineering applications. Cormgutis a term restricted to number
crunching that is arithmetical calculation¥hese include adding, multiplying,
subtracting and dividing, and exponentiatioraising numbers to specific powers) etc.
The basic data processing operations performedisindss data include the following:

» Data Collection

» Data Capture



« Data Recording

« Data Entry

« Data Transmission

» Data Sorting

» Updating of Information
» Adding of Data

» Deletion of information
» Data Validation

» Data Verification

e Summarizing of data

» Printing of Results

« Summaries of data for management decision
» Calculating data

« Sorting data

» Classifying data

e Summarizing data

» Comparing data

» Statistical reports

» Data Mining

Thus, data processing consist of those activitieserned with the systematic recording,

sorting, computing, modifying, reporting disglay and printing of details relating to
business transactions. @ While a data proogssystem can therefore be viewed as an
administrative system superimposed upon the physisaness systems such as banking,
engineering, insurance etc. The ultimate goal @ta ¢hrocessing is to obtain information

with which to control financial and adminetive aspects of the business. In addition,
managers and administrators with up-to-date inftionaare able to make good decision

that will positively affect the growth of organizad.

3.4 Computer Systems

A computer is a device which given a set of indions or data can be used to perform

given task or tasks. Also, acomputer can reéerredto asa programmable, multi-user
device that accepts data, raw facts andrdgu and processes, or manipulates, it into
useful information Computer are used primarily speed up the problems solving and
increase the overall productivity of its users. Thenputer reads in data and instructions,

does some processing, and stores oroutpetsred results. The computer is designed
with input mechanism for reading data into thenputer, internal storage facilities, and
mechanisms for communicating with the outside d¢olutput for writing data out.) In

order for data to be processed by a computer,dtee cheeds firstto be converted into a

machine readable format. Once data is initadigformat, various procedures can be
applied on the data to get useful information.



3.4.1 Computer Generation

The history of computer development is ofteeferred to in reference to the different
generations of computing devices. Computer beadistinguished by these generations
since each generation is characterized bymaor technological innovation that
fundamentally affected the way computers operatesulting in smaller sized, cheaper,
more powerful and more reliable systems

First Generation 1940-1956

The first computers used vacuum tubes forcudty and magnetic drums for memory,
and were often enormous, taking up a large sfdwy were very expensive to operate

and maintain. In addition to using a great deallettricity, they generated a lot of heat

and were unreliable. First generation computallowed programming in machine
language to perform operations, and they couolg solve one problem at a time. Input

was based on punched cards and paper tapé, output was displayed on printouts.
Common examples are The UNIVAC and ENIAC.

Second Generation 1956-1963

In this generation of computers, transistoesenv used in placed of vacuum tubes. The
transistor was far superior to the vacuum tuladowing computers to become smaller,
faster, cheaper, more energy-efficient and emaeliable than their first-generation
computers. This generation of computer reliegpamched cards for input and printouts

for output. This generation of computers suppotteduse of assembly, languages - this

allowed programmers to specify instructions in veord

Third Gene ration - 1964 -1971

Third generation computers used integrateccuits. Transistors were miniaturized and
placed on silicon chips, called semiconductorsctvhiirastically increased the speed and

efficiency of computers. This invention led tthe widespread use of computers today.
Instead of punched cards and printouts, usergaicteed with third generation computers

through keyboards and monitors and intedfacgith an operating systems , which
allowed the device to run many different applicasi@t one time with a central program

that monitored the memory. High-level programmiagguages such as early versions of

COBOL and FORTRAN were used on these systems.

Fourth Generation - 1971-Present

The microprocessor brought the fourth genematiof computers, as thousands of
integrated circuits were built onto a single sitiathip. Fourth generation computers use
microprocessor chips, which are large-scaléegmated circuits containing thousands of
transistors. The microprocessor led to the creaifdhe first personal computer. What in

the first generation filled an entire room couldwnitt in the palm of the hand. As these

small computers became more powerful, thewldcobe connected to form networks,
which eventually led to the development dfe tinternet. Fourth generation computers



also saw the development of Graphical Users Interféne pointer devices such as mouse
and personal digital assistants..

Fifth Generation - P resent and Beyond: Artificial Intelligence

Fifth generation computing devices, based antficial intelligence, are still in
development. However, applications such as voicegmition are gradually coming into

the market. The use of parallel processingd ssuperconductors is helping to make
artificial intelligence a reality. One of thgoals of the fifth-generation computingis to
develop devices that respond to natural langugmé.in

Computers are available in different categoriesizd, type and capabilities.

3.4.2 Analog and Digital Computer

Early attempts at manufacturing computers usedlogn techniques, but accuracy, speed
and reliability were not very acceptable. ®aprocessed by the computer can be
described in tow forms: analog or digital. Thesgo forms give aninsightto a way of
classifying computers today. Computing devicase classified as Analog or Digital
according to the means by which they represent data

3.4.2.1Analog Computers

Analog refers to non-digital (non-computer-lihse continuous variable forms of data
transmission, including voice and video. Amalag computer represents a datum as a
voltage, distance, position, or other physical mjina  Analog - continuously varying in

strength and /or quantity. For example, soundtliggmperature, and pressure values can

fall anywhere along a continuum or range.arBgles of analog devices are a
thermometer, a speedometer, a clock (with rjhaminute, and second hands that sweep
around the dial), and a pressure sensor, whichmeasure continuous fluctuation.

3.4.2.Digital Computers

The term digital describes any system based omwglisties data or events. For example,

electricity is either turned on or turnedf.oWith a two-state on /off arrangement, one
state can represent a 1 digit, and the other gi0) Biecause computers are based on on /

off or other two-state conditions, they use theary system, which is able to represent

any number using only two digits O and Rinary means having two components,
alternatives, or outcomes. With this kind of arramgnt digital data then, consist of data

represented by on/off signal symbolized as d@w 1s. A digital computer represents a
datum as a sequence of symbols drawn from a fikgthbet. The most common digital

computers use a binary alphabet, that is, an adtadliwo characters, typically denoted

"0" and "1". Digital computers are more nooon than analog computers. Digital
computer exist in different categories of esizsuch computes as mainframes,
minicomputers, microcomputers, workstations ancestgmputers

Mainframe



A mainframe is the largest and relatively singpowerful computer, a powerhouse with
large storage and very rapid processing power pe€ds It is used for very large amount

of business, scientific and engineering, it data. They are found in many data
processing centers such as in Banks, militarypoais, nuclear stations, universities, and

other organizations where large amount of datgpereessed.

Minicomputer

A minicomputer is a mid-range, multi-purpose conapuabout the size of an office desk
produced by a number of manufacturers inagdiDell, Hewlett Packard, and IBMC
often used in universities, factories, and resebaiobratories. Applications processed on
minicomputers include, Accounting routines, bagkexamination processing, hospital
management systems, databases, geographicatmatfion systems and other
management information systems. Some trainorgorofessionals certifications may be
required to handle these systems compared to #raigns of microcomputers.

Microcompute rs

Microcomputers are sometimes referred to a&ssgmal computers (PCs). They are the
computers that can be placed on desktopscaried from room to room. Some
manufacturers of microcomputers include: IBNDell, Hewlett Packard, Apple, and
Compaqg. As the names apply PCs are used @etated by end users for their own
particular processing needs such as payroll,entory control, asset management, result
verification, patient medical records, and othemeyal accounting routines. Laptops and

palmtops in particular are the portable types PCs built with a lot of mobility
functionality. Not so much skill is required to opte micro computers as compared with

mini and mainframe computers.

Workstation

A workstation is so much like a PC excebiat it is more powerful and has more
capabilities for handling mathematical and gragipmcessing than a PC. It can handle

more complicated tasks than PC in the sammeount of time. Workstations are used
mainly in handling computing (number crunching d atgorithmic) applications such as

in science, engineering, and design work thetuires powerful graphics or
computational capabilities rather than dataocessing applications where arithmetic
operation ma y be ideal.

Superco mpute r

A supercomputer is highly sophisticated andwerful machine that is used for tasks
requiring rapid and complex calculations with hugadr of thousands of variable factors.
Supercomputers traditionally have been used imgtieand military work, but they are

starting to beuse in business as well. pestomputer is especially sophisticated and
powerful type of computer that is used pnriga for extremely rapid and complex
computations with hundreds of thousands ofiabée factors. Supercomputers
traditionally have been used for classifieceapons research, weather forecasting, and



petroleum and engineering applications, all ofalkhise complex mathematical models

and simulation. Although extremely expensiv&jpercomputers are beginning to be
employed in business for data mining and tmanipulation of vast quantities of data.
Supercomputers can perform complex and massiv@uiaions almost instantaneously

because they can perform hundreds of billiasfs calculations per second-many times
faster than the largest mainframes.

With advances in communications technologies hagd categories of computers could

be linked in a network enabling users to shars,fgéeftware, peripheral devices, such as

high speed printers, large external storages other network resources. Special Server
computers designed to support network, progdilarge memory and disk-storage
capacity, high communications capabilities, and @dw CPUs.

As technology continues advance, we expedt tthese distinctions will become less
pronounced.

3.5 The Basic Operations of Computing
The computer processes data by performing thewallp five main operations

1) Input

2) processing
3) Output

4) Storage

5) Communication

Input O perations:
At this stage, data or instructions are capturglectronically or entered by means of the

available input device. An input device is hardwasech as a keyboard that allows data
from the external environment to be enteredih&computer for processing. The data
after it has been captured is transform into a formvhich the computer can process it.

Processing O perations:
At this stage, the already captured and stoamed data is manipulated to generate

desired result for the end user other processsygtems. The data is worked on by the
instructions in the form of programs or queriesvmted by the users. The instruction and

the data determine what output is receivedmf to the computer. The processing
instructions may be to add, subtract, multiplydftotal, summarize, group, select some
data based on some condition etc.

Output O perations:

At the stage the result or information ob¢ai from the data is produced in a form
acceptable by the user. An example of on outpdtbeila list of all registered students in

the department of accounting who are in their sécorear at National Open University,

Lagos Centre. The  output can be printed asqutitéxt, played as sound, displayed as



charts or graphs on the computer screen.puis usually governed by the need to
communicate specific information to a specifidi@nce. The only limit to the different

forms of output you can produce is the eldht types of output devices currently
available.

Secondary-storage operations:

At this stage of operations, data, information, #redinstructions used for the processing

of data are storedtemporarily or permanenthly primary or secondary storage devices.
Data and instruction are stored in primarprage devices during processing to allow
easy access and fast processing. Secondary getodevices are used forto store data or
instructions more permanently. An example @&f primary or internal storage device is
RAM (Read Only Memory). While and example af secondary or external storage
device is a flash disk.

Communica tion Operation

There may be a need to transmit already processtadaand end user or a output device

in a remote location. Similarly, data may gathered from a remote location. The
communication operation of the computers perforthese by using the communication
hardware. This facilitates the connection eetwv computer and between groups of
connected computers called network. Computinged together can share hardware,
programs and data. Though, computers can operatg@sdard alone machines i.e. they

may not be connected to anything else. By cdimgethem in a network more benefits

are realized.

The five basic operations of a computer eysttake place so fast that they seem to
happen all at the same time.

3.6 Benefits o f Using Computer in Business

* It leadsto improved customer relationse dto its reliability, generation of more

timely reports, and speedier responses to enquegading business operations

* Increases the productivity of staff in gem be helping to handle boring and
routine operations leaving the staff to be engageltkcision making

* Improved cash flows due to improved sales acting systems particularly those
relating to credit control, invoicing and statempreparation

e It guarantees an improved access to infdogn means of online and real-time
access to information system

» Allows for greater degree of systems integrabarthe basis that the output of one
part of the system (sub system) provides thetitgpa related sub system, which
has the effect of eliminating duplication and delay



 Makes the presentation of information foecidion making easy to comprehend.
Information is presented in simplified formasuch as graphs, charts, graphics

images etc

* Helps in the simplification of problem ewmlg by the use of problem solving
software

« Makes the supply of information for impnoy managerial decision readily
available

4.0 Conclusion

There terms data and information are conmynonsed by many people as if they
mean the same thing. The differences betwd#wmm have been made clearer. Data
processing is not exactly the same as computingeSmasic operations that are involved

in data processing include: Data Collection,e@D@apture, Data Recording, Data Entry,
Data Transmission, Data Sorting. Electronictadgrocessing requires the use of
computers which ma y be distinguished by theirssigpes or generation

5.0 Summary

In this unit, we have explained the basitecEonic Data Processing Concepts. This
should provide agood background for the easyprehension of the contents in other
units.

6.0 Tutor Marked Assignment

Q1 Explain the term Data Processing

Q2. What is an Electronic Data Processing System?
Q3. Describe the different sizes of computeresyst
Q4. What are the main operations of computeesys?

7.0 References/Further Readings
R G Anderson, Data Processing, Volume 1: Priesipind Practice, Pitman Publishing,
Singapore, 1990

http://www.webopedia.com/DidYouKnow/Hardware_Softe/2002/FiveGenerations.as
p
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1.0 Introductio n

To function properly, the computer needs both harévand software. Thus a computer

system is made up of hardware and software. Thowlae consists of the electronic and
electromechanical parts of the computer. Ties the tangible or touchable part of the
computer. These components include: input a#myi central processing unit, main
memory, secondary memory, and output devices. Tamgponents handle processing in

a computer: the central processing unit, or CPd,thka memory. Both are located on the

computer system board, or motherboard, thesuiti that connects the CPU to all other
hardware devices. The processor works hand id haith other circuits known as main

memory and registers to carry out processififpe basic unit of information
representation in the computer is he bit.

2.0 Objectives
At the end of this unit, you should be able to:

 ldentify and describe the basic hardware comptsnef a computer system
» Explain the units of measuring computer memory

3.1 Input Device

An input device is used to communicate datad instructions or programs to the
computer. The input device accepts the datal coverts them into machine
understandable forms that can be processed bythputer.

3.2 The Central Processing Unit (CPU)



The CPU is the brain of the computer and it isglaee where data is manipulated within

the computer system. In a microcomputer, tmtire CPU is contained on a tiny chip
called a microprocessor which is usually mountea@ @nece of plastic with metal wires

attached to it. The processor consists ob twnctional units: the control unit and the
arithmetic-logic unit.

3.3 The Control Unit

All the computer s resources are managed froomtrol unit. The control unit of the
processor coordinates all activities of themputer system. It directs the movement of
electronic signals between arithmetic-logic unésd main memory and also directs the
electronic signals between main memory and thetiapd output devices.

3.4 Arithmetic and Logic Unit

The computer can perform only two types of opersti@rithmetic operations and logical
operations. The arithmetic-logic unit is thaectronic circuitry capable of performing
these two basic logical operations. Arithmetiperations include addition, subtraction,
multiplication, division and exponentiation. All@anput into the computer system must

first be converted into numbers (0 and lgfoke they are processed. In addition to
arithmetic operations the computer is able togrerf logical operations on two or more
numbers. Logical operations are comparisons opaatirhe ALU compares two pieces

of data to see whether one islessthan <, equal= , greaterthan (>),the other.

Other comparison operations are greater thargualto (>= ), less thanor equalto
(<=) ornotequalto ( )

3.5 Memory

The CPU main job is to follow instructions encodiegrograms but it does not have the
capability to store entire programs or large sétkata permanently. However, the CPU

has registers which are devices capable of holalifeyv bytes of data or instructions at a

time. CPU needs to have millions of bytes of spawhere it can hold programs and the
data being manipulated while they are beinged. This area is called memory.
Computers use two types memory- primary awtondary memory. A computer s
primary memory is an electronic device that stafermation necessary for a program to

run. This consists of the volatile memory (RAM) @&hd non volatile memory (ROM).

RAM

RAM is an acronym for Random Access Memoly. is used for short-term storage of
data or program instructions. RAM s volatilédts contents will be lost when the
computer s electric supply is disrupted by a powgage or when the computer is turned

off. The purpose of RAM is to hold programs andadahile they are in use. Physically,

RAM consists of some chips on a small dirchoard. A computer does not have to



search it entire memory each time it nedds find data. Access to the data is usually
direct using it memory address. The main functiminthe RAM chip include:
It holds data for processing
It holds instructions (the programs) for protegs
It holds data that has been processed (usdtuhmation) and is waiting to be sent
to an output device.

ROM

This is an acronym for Read Only Memory.isThs a nonvolatile type of memory.
Nonvolatile chips always hold the same ddte;tdata in them can be read and used-it
cannot be changed. One important reason mpu@r needs ROM is so that it knows
what to do when the power is first turned on. Amotiger things, ROM contains a set of

start-up instructions, which ensure that the rést@mory is functioning properly, check

for hardware devices, and check for an opagatsystem onthe computer disks drives.
Unlike the RAM, which is constantly being written an erased, ROM cannot be written

on or erased by the computer user. In @iditROM chips remember, permanently,
information supplied by the manufactures suaf the information about the
manufacturer.

Three variations of ROM chips are used ipec&al situation-PROM, EPROM and
EEPROM

PROM :

This is an acronym for programmable read-only megmbhese are blank chips on which
the buyer, using special equipment, writes tlog@ams. Once the program is written, it
cannot be erased. Some microprocessor softwaragasicome on PROM units. PROM
chips are used by manufactures as control devicdg®ir products.

EP ROM

EPROM stands for electronically erasable read-amynory. They are like PROM chips

except that the contents can be erased, usinge$eciipment and new materials can be

written. EPROM chips are used for intelligent deviontrol, such as in robots, where the

program may have to be modified on regulasis. Programs in EPROM chip can be
erased and reprogrammed.

EEPROM

This is an acronym for electronically erasalgprogrammable read-only-memory. The
memory chips can be reprogrammed can be erasexpbygiag it to an electrical charge.

The advantage of EEPROM chips is that they neeth@oemoved from the computer to

be changed.

Registers



These are special, high-speed storage area withi@PU. All data must be represented

in a register before it can be processed.or ekamp le, the control unit mightload two
numbers from memory into the registers ire tALU. Then it might tell the ALU to
multiply the two numbers (arithmetic operations)iamsee whether the number are equal

(a logical operation). The number of registdigat a CPU has and the size of each help
determine the power and speed of a CPU. For exaa®febit CPU is one in which each

register is 64 bits wide. Therefore, each CPU utsion can manipulate 64 bits of data.

3.6 Measuring the M emory Capacity of Computer Sytem

Bits
The term bit is a short form of binary digit. A Istthe smallest possible unit of data. To
represent anything meaningful the computer neealspgrof bits.

Bytes

A group of eight bits is called a byte. i the next larger unit of data represaoma
within a computer system. With one byte, the corapaén represent up to 256 different

values because it is possible to count from26®with 8 binary digits. The byte is an
important unit because it can be adequatebed to represent any character on the
keyboard, including all the letters (uppercase lamgrcase), number, punctuation marks,

and other symbols.

Kilobyte
A kilobyte, abbreviated K or KB representppximately 1000 bytes (or characters).
The actual value of | Kilobyte is 1024 (2 10) bytes

Megabyte:
A megabyte, abbreviated M or MB and sometimes dall®eg is used to refer to about
1 million bytes of data.

Gigabytes:
A gigabyte, G or GB, often pronounced gig-apitisusedto refer to about 1 billion
bytes of data.

Terabyte:
A terabyte, T or TB, is used to refer to aboutilliadn bytes, or 1000 gigabytes of data.

Petabyte:
This is a new measurement which accommodateshihge storage capacities of modern
database- It is used to refer to about 1 milliayagyte data

4.0 Conclusion



Computers require the hardware components saoftware to process data. Computer
hardware consists of input devices, central pracgamits, memory and output devices.

A bit is the smallest possible unit of data. Largmount of data are measured in bytes,

kilobyte, megabyte etc.

5.0 Summary
This unit has provided you with adequateoinmfation on the different hardware
components. The units of measuring the memory @gpafccomputers are also covered.

6.0 Tutor Marked Assignment
Q1 What are the main functions of the RAM chip?

Q2. Explain the meaning of the term RAM is vibat
Q3. Describe three variations of ROM
Q4. Explain the functions of a register

7.0 References/F urther Readings

Brain K. Williams, and Stacey C. Sawyer, Using hnfiation Technology, A practical
Introduction to Computers and Communications, MeGkll, 2005, N.Y

Carl Hamacher, Zvonko Vranesic, Safwat Zaky, mBoter Organization, Fifth Edition,
McGraw-Hill Higher Education, N.Y, 2002



MO DULE 1 UNIT 3: BASIC SOFTWARE FO R DATA P RO CE SSING
Table of Contents

1.0 Introduction

2.0 Objectives

3.1 Software systems

3.1.1 Systems Software

3.1.2 Application Software

3.2 Software for Data Processing
4.0 Conclusion

5.0 Summary

6.0 Tutor Marked Assignment
7.0 References/Further Readings

1.0 Introductio n

Apart from the hardware of a computer discuseddnit 2, a computer system requires

software to make the best use of it capabilityalviag problems. Computers do not have

intelligence of their own; they rely on the insttioas and data supplied by a user in order

to perform a task. These instructions are calléivane. Software consists of a group of

related programs written in a specific codelleda programming language. Software can

be purchased as Commercial, off-the-sh@OTS) or developed in house for data
processing purposes. Software purchased to pedagemeral business functions is often

referred to as a software package.

2.0 Obijectives
At the end of this unit, you should be able to:
» Explain the term software
» Describe some basic software for data processing

3.1 Software systems

Software consists of a group of related paog written in a specific code called
programming language. Software is created ppfessional software programmer and
comes on disk, CD-ROM, or downloadable onliaeross the Internet.  Software can
generally be divided into two categories.

» System software
» Application Software

3.1.1 Systems Software
This is software designed to allow the computenamage its own resources and run the

hardware and basic operations. The may be coniplé&velop and are provided by the
manufacturers of computer systems to complemenpatenhardware. However, others



may be purchased from vendors. This software tuedasic operations; it lets the CPU

communicate with the keyboard, the screen, thaqariand the disk drive. However, it

does not solve specific problems relating do business or a profession as applications
software. Some examples of system software aperating systems and Language
translators

a. Operating System

An operating system is the most importanftwere for a computer. It is made up of
many component programs and manages the lbveperations of a computer system.
Some of the tasks performed by the operating syatem

e It controls various input and output d®& and coordinates input and output
operations
* It Manages the systems resources such as aeaitemory space in the primary
and secondary storage devices
It allocate memory and processor time to program
* It validates users and ensure that theouwees a user is requesting is made
available

Some popular operating systems are Windows, Opgr&ystem 2, Macintosh Operating
System, Novell Netware, UNIX, and Linux.

b. Language Translator

This is software which translates a compuf@ogram written in a high-level
programming language, or assembly language tochimaunderstandable form. If you

write a program say in BASIC language, &nmot be executed directly without a
translator. A program that is written in high lelahguage is a source program. A source
program in its translated form made up of machodes is called object program. High-

level languages are either translated from sourde to object code by an Interpreter or

a compiler. An interpreter translate one limé a high-level instruction and immediate
execute the code, proceeding to the next untietiiee program is executed. A compile

on the other hand, scans the entire progfast and then translate it into machine
(object) code.

c. Utilities
These are programs which are often required rbgn y application programs. Examples

include programs for formatting or defragmajtira disk. Also we have the sort/merge
utilities which are used for sorting and mergingy&volumes of data.

3.1.2 Application Software



Application software includes programs thate adeveloped using systems software in
order to achieve some tasks. There are twees of applications software: application
programs that you purchase for solving speckasses of problems and application
programs that you write to solve your own proble8msme commercially available end-

user programs (application software) which ateveloped by professional programmer
teams can be used with little or no addalo programming skills. Examples of
application software include word processingd adesktop publishing software;
spreadsheet; database programs; graphics prsgr&ommunication software; and
special-purpose programs suitable for accounsiagntific and engineering application,
education, and entertainment and so on.

3.2 Software for Data Processing
The computers in a data processing environmentdvaui one or more of the following
software to facilitate data processing activities.

a. Word processing software

This allows you to use computers to creaggljit, sore and print documents. You can
easily insert, delete, move word, sentencasd paragraphs  without ever using the
eraser. Of all computer applications, wordogessors are the most common. Word
processing also offers a number of features diressing up documents with variable
margins, type sizes, and style. The user can dbedke manipulations on a document or

report on the screen before printing it. Foraraple, if you make a typing mistake, you
simply move the cursor to the position and cortieetmistake. You can move a section

of your document to another easily and appl§ferent kind of formatting on your
document. Word processing software also featufor spelling and grammar, Insert,
delete, copy, pastes, find, replace, searcix, copy, format, and printing. Some
commonly used word processor are Microsoft WordrdRerfect, AmiPro, etc

b. Spreadsheet Software

Traditionally, spreadsheet was simply grid of ramsl columns on special paper that was

used by accountant and others to producandial projections and report. Electronic
spreadsheets application allows users to enterimatavs and column, calculate means

perform statistical analyses, create tablesl gmoduce other financial schedules.
Spreadsheet software also has features tHatv a&he creation of analytical graphics.
When viewed on a monitor or printed out, analytgaphics, or business graphics, help

make data and the generated report easilycamprehend and analyzed for decision
making by management. Electronic spreadshdetge features that allow charts and
graphsto be created from a table of numbirshow the significance of a selection of
data which can be displayed in a number of waysghaphs, line graphs, and pie charts



etc. A spreadsheet document is called a shmd#t. Some commonly used Spreadsheet
software are VisiCalc, Lotus 1-2-3, and MicrosofcEl etc.
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Figure 1: Microsoft Excel Chart

c. Database Software

A database management system (DBMS) is a collecfiprograms that allows you to

store modify and extract information from database. A database is a collection of
interrelated files in a computer system. With DBMS, activities such as updating,
deleting, adding, and amending of records assily performed. Databases can also be
seen as electronic filing cabinets that all®ystematic storage of data for easy access,
reporting, and retrieval of records. Some wmmly used database software are MS
Access, Informix, Sybase, Oracle, DB3
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d. Presentation graphics

Presentation graphics enable usersto credtgyhigtylized graphics for slide show and
report. Presentations software may make usesahe analytical graphics (bar, line, pie
chart) and also allow you to use electronic paghand drawing tools for creating lines,
rectangles and others forms of shape. Mosisgmtation software have features that
allows you to add text, animated sequencasd sound to your report. Your report or
presentation can be sent to the screen rmted on transparency acetates. Some
presentation software packages provide artworkectalip art that can be electronically
cut and pasted into the graphics. Some camymased presentation graphics are
Examples of well known presentation packages Microsoft PowerPoint, Aldus
Persuasion, Lotus Freelance Graphics, and SPC kaBraphics
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4.0 Conclusion

The data processing requirements of an ozgHon is a major factor in determining
which software to acquire or use. Software develt could be one of the functions of

a data processing department.

5.0 Summary

In a data processing center, different coepubardware and software are usually

required for the manipulation of data. Somé& the commonly used software are: word
processor, database, presentation graphic, spessidsbperating system etc

6.0 Tutor Marked Assignment

Q1. State four main tasks of operating systems
Q2. State some advantages of in-house develabedbse over COTS

7.0 References/Further Readings



George Beekman, Eugene J. Rathswohl, Compenfluence, Exploring Tomorrow s
Technology, IT Edition, Prentice Hall, New Jers203

Brain K. Williams, and Stacey C. Sawyer, Using fiation Technology, A practical
Introduction to Computers and Communications, MeGrall, N.Y, 2005

Alexis Leon and Matthew Leon, Fundamental loformation Technology, L & L
Consultancy Services Pvt. Ltd, 1999
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1.0 Introductio n

Computers interact with its external environmerd asers via the Input / Output devices.

Inputs are the signals or data sent to #ystem, and outputs are the signals or teesul
received from the system to the outside. Inputadsvare hardware equipment by which

a computer system receives data while output de\ace hardware equipment by which

results are communicated to the outside world.

2.0 Objectives
At the end of this unit, you should be able to:
 ldentify and describe data capturing devices

» Identify and describe data reporting/output devi

3.1 Input Devices

For data to be processed, they are first to beupaghvia input devices and translated to

computer understandable form. Input devices areéaisapture and translate data into a

form the computer can process. Thoughthe datmy be capturedinthe forms of text,
characters, letters, images, sound, pictured &ideo, the translated data will be ine th
form of Os and 1s, or off and on signals which lbareasily processed by the computer.

Input devices exist in the following categories:

3.1.1 Keyboard

Keyboard is used for entering textand numevalues into the computer. Itis the most
popular means of data entry in microcomputers. Kdydoard may look like a typewriter

but with some special keys added. The d&agd has faciliies for converting letters,



numbers and other characters into electrisgnals that are machine-readable the
processor of computers. Data entry functionafitglso available on via keys on a bank s
automatic teller machine or the keypad of a perstigétal assistant or a cell phone.

3.1.2 Pointing Devices
These constitute the second category of inpatdware. These devices control the

position of the cursor or pointer on the screernntia devices include:

a.) Mouse

A mouse is an input device that is popularly usét microcomputers. When used with

desktop computers it is rolled about on a deskbagirect a pointer and select commands

on a computer display screen. The point-and-clatloas of the computer mouse is fast
making it an alternative to keyboard and t-teassed commands since most of the
commands executed with a keyboard can almosbbe @ith a mouse. In addition, the
mouse can be used to draw images on the screen.

b.) Trackball

This is a variant of the mouse. It can be movetbpra stationary device that is rotated

with the fingers or palm of the hand. dkiaall are commonly used with hand held
devices.

c.) Touchpad

Touch pads allow a user to control the cursorifpmmthe computer display screen with

his fingers. It is about the same size asmouse, but is usually, rectangular and fla
devices that are uses very weak electrical fieldet@ctivated.

d.) Joysticks

A joystick is a pointing device that consisbf a vertical handle like a gearshift dev
mounted on a base with one or two buttodeysticks are used principally in video
games, in some computer-aided design systemsnarariputerized robot systems.

3.1.3 Pen-Based Devices

Pen-based computer devices use a pen-likbusstyo capture a users handwriting and
marks into a computer. This is one of theeans by which data is entered into small
handheld computers such as personal digital assstaDAS).

e.) LightPen

This is a light-sensitive stylus, pen-like vibe that can be connected by a wire te th
computer system. Astylusis a pen-like deviaith which a user sketches animage.

When used to capture data, the user brings théopaéesired point on the display screen

and presses the pen button, which identifies ttrates location to the computer.

f.) Digitizing Tablets



A digitizing tablet consists of a tablet linkbg a wire to a stylus or puck. A puckis a
copying device with which the user copies, taces, an image. Digitizing tablets are
used to capture data directly into the computepforessing.

3.1.4 Source-Data Entry
Keyboard entry requires typing; errors coudriroduced by the operator during data

entry. Non-keyboard source-data entry devices as@tanner are used to minimize data
entry errors. The following categories of deviaees used:

Scanning Devices

Scanners use laser beams and reflected light tareagnd translate hardcopy images of

text, drawings, photos, and the like intompaoter understandable form for processing.
Scanning devices include Mark and charactecognition devices, Fax machines and
Imaging systems. Specifically, the Mark an#laracter recognition devices are usually
referred to by their abbreviation OCR, OMR and M|CR

g.) Optical mark recognition

Optical mark recognition (OMR) uses a device teats pencil marks and converts them
into computer-understandable form. This tecbgyl is widely accepted by many
examination bodies such Joint Admission an Mal@ioon Board (JAMB), West African
Examination Council (WAEC), NECO (National Examiat Council Organization) and
other Scholastic Examination bodies across thedaasla convenient way of processing
their candidates results.

h.) Optical Character Recog nition

Optical character recognition (OCR) devicee ansed to translate designed marks
character, and code into digital form for procegdg the system. The most widely used

optical code is the bar code, which is used point-of-sale systems in supermarket,
shopping mall, hospital, libraries, militaryperations, utility bills and price tags on
departmental-stores merchandized and transmortafacilities. The code can include

time, date, location, and identification dafar deriving appropriate information for
decision making. It is wusually more coneeni and fastertouse OCR than retyping a
document into the computer.

I.) Magnetic ink Character Recognition (MICR)
This Technology is used in cheques procesdiygy most banks and other financial
institutions. An  MICR device has facilitieso tinterpret and translates magnetic ink
character on Bank cheque which contains chker® identifying the bank, cheques
number etc into computer understandable form.



j.) Fax Machine

A fax machine also referred to as facsimile tnaigsion machine has facilities that scan
an image on paper into electrical signal, transaihe over telephone lines and re-creates
the image to a receiving fax machine on paper.

3.2 Other input devices

Sensors are devices that collect data dyedtbom the environment for input into a
computer system. For instance, atmospheric dataajanred and transmitted via sensor
network to a data processing centre for weathectsting.

h.) Voice input

These devices convert spoken words into coenpwnderstandable digital form for
processing. When voice recognition systems aré usecapture data for processing, the

user documents can be created by speakingdswinto a computer rather than keying
them in. The system will have audio faati such as sound card, microphone, and
speakers.

The physical component or materials which dasa stored are called storage media. The
hardware components that write data to, aedd it from, storage media are -called
storage devices. For example, a diskette is storagkum, whereas a diskette drive is a

storage device. Storage media and derivese havolved dramatically since computers

were in theirinfancy, and this pace has lecaeed since the introduction and growing
popularity of PCs.

3.3 Output Devices

Outputs are the outcome of processed data.oiput device is any piece of computer
hardware equipment used to communicate the resuitata processing carried out by a

computer to the outside world. Some common outpuicgs include: Visual display unit

A visual display unit (also called VDU, monitor, screen), Printers and Plotters.

a.) Monitors

The first is the typical monitor that looks likeetkelevision screen and used uses a large

vacuum tube, called a cathode ray tube (CRIT) operation is very similar to that of
television picture tube, with an electronic gunditg a beam of electrons to illuminate

the pixels (picture elements) on the screen. Theludon is determined by the number of

pixel per screen. The resolution of a monitor iatks how densely the pixels are packed.

The second type, know as flat-panel display, i€l wgéh laptops or notebook computers.

While the earlier monitors could only display omdor i.e black, grayscale, etc modern

monitors have good support for color and graphisgldy though this may require more

memory.



b.) Printers

Printer is a device that prints text oruslration on paper and in many cases on
transparencies and other media. They are rilest popular output devices beside
monitors. The speed of early printers wasasoeed in units of characters per second
while that of modern printers are measured in pagesninute. There are different types

of printers based on the technology they use. Vd# shly describe a few that you will

find in a data processing center:

i.) Dot-Matrix Printe r

This operates by striking pins against ark inbbon to create the required characters.
Each pin makes a dot, and combination otsd@brm characters and illustrations. Dot
matrix printers are cheap, relatively fast but tdeynot produce high-quality output.

ii.) Line Printer
This type of printer is able to print an entirecliat one time with as much speed as 3,000
lines per minute. The print quality is relativebw and they are very noisy.

iii.) Therma | Printers

This type of printer produce images by pughielectrically heated pins against special
heat-sensitive paper. Thermal printers arena&wical and are used in most calculators
and many fax machines. They produce low-gualprint and paper requires special

handling of papers.

iv.) Ink-jet Printer

This work by spraying ionized ink at a sheet ofgrapMagnetized plates in the ink s path

direct the ink onto the paper in the debkireshapes. They are popular with as portable
printers because they could exist in small sizé¥-jet printers require a special type of

ink that may smudge on low-cost copier paper. Tgreyide an economical way of wa y

to print full-colour documents.

v.) Laser Printers

Laser printer utilizes a laser beam to producerage on a drum. The light of the laser
alters the electrical signal on the drum wherewarakes a hit. The drum is made to roll
through a reservoir of toner, which is picked ughwy charged portion of the drum. After
which, the toner is transferred to the paper thnoagombination of heat and pressure.

LaserJet printer produces very high quality outpiis is as a result of the resolution that

is, how many dots per inch (dpi) they lay down. Blailable resolutions range from 300

dpi at the low end to 1,200 dpi at theghhiend. The color laser printers are abbte t
produce colored outputs though they are usuallyeregpensive because of the addition

toners required.



Laser printers are non-impact printers; they ateasaoisy as dot-matrix or line printers.
They are relatively fast, although not asstfaas some dot-matrix printers. Their speed
ranges from 4 to 20 pages of text.

c.) P lotter
A Plotter, though mainly used for engineerirpplications uses pen to draw picture or
lines on paper based on commands from a comgutercan produce continuous lines,

whereas printers can only simulate lines pynting a closely spaced series of dots.
Plotters are not asfast as printer but aseful in producing large-size chart, maps, or
drawings even in color.

d.) Speaker

A voice output device such as a speaker convegtatloutput data back into intelligible

speech. They are use to deliver audio outfroin animation, multimedia application
from the web and music to the user.

e.) Microfilms and Microfiche
Microfilm and microfiche were used to storarge quantities of output as microscopic
filmed document, but they are now being replacedfitical disk technology.

4.0 Conclusion

Input / Output refers to the communication betwaelata processing system such as a
computer, and the outside world. Users interatajorly with computer systems through
input and output devices.

5.0 Summary
This unit covers a wide range of devices thatlmansed for capturing data. The choice

of input device will depend on the type reeu For example, in capturing bank
transaction data from a chequea MICR deviedl be most suitable. Also we covered
various output devices such as printers, ploteard,speakers.

6.0 Tutor Marked Assignments

Q1. List the input and output devices yowuld expect to see in an examination
processing
IT centre?
Q2. List 3 input devices and 2 output devices Wik needed for data processing in a
large
Supermarket

7.0 References/Further Readings
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1.0 Introductio n

The computer primary memory is limited in the amoof information itcan store ata

time. In addition, the content of the RAM itemporary i.e., once the power of the
computer is turned off, all the data and paogr within it simply vanishes. This is why
data must be stored on secondary storagdacedevwhich are able to hold data and
programs on a more permanent basis. Externag#atevices consist of large-capacity,
slow-access data storage attached to a digital ctenpnd used to store information that

exceeds the capacity of main storage. Twoin mizchnologies are used to store data
today: magnetic and optical storage. Althoudhvices that store data typically employ
one or the other, some combine both technologies.pFimary types of magnetic storage

are:

2.0 Objectives
At the end of this unit, you should be able to:
 Identify and describe data storage devices
» Parameters for disk performance

3.1 Diskette

A diskette or floppy diskis adata storagedimm that is composed of a disk of thin,
flexible magnetic storage medium encased inscuare or rectangular piece of mylar
plastic. Floppy disks areread and written by floppy disk drive or FDD, the initials of
which should not be confused with "fixed disk dfiwhich is another term for a hard

disk drive. Floppy disk exist in the follavg sizes; 8-inch (200 mm), 5Ys-inch

(133 mm), and the most common 3%2-inch (90 mm)ughdloppy disks are still used



in some data processing environment, they are remmgdargely superseded by flash and

optical storage devices while some users idensemails as a convenient way of
exchanging small to medium size digital fileBloptical drives combine magnetic and
optical technologiesto store about 21MB oftadan a media similar to 3%-inch floppy
disks. The name is a portmanteau of the dsvoffloppy’ and ‘optical. This device was
introduced in 1989 by Insite Peripherals of Sare,Jbat did not become popular, because

it of the limited storage capacity it offe’ similar technology was used in the Laser
Servo-120 drive introduced in 1996 with 120MB capac
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Figure 1: Floppy Disk
3.2 Hard disks

In a data processing environment, a hard disledr(HDD), commonly referred to asa

hard drive, hard disk or fixed disk driveserve as permanent storage device for large
amount of data. Originally, the term "hard" wasp®rary slang, substituting "hard" for

"rigid", before these drives had an establishand universally-agreed-upon name. The
hard disk drive (often shortened to "hard drivei)l ahe hard disk are not the same thing,

they are packaged as aunitand so either teg sometimes used to refer to the whole
unit. A hard disk is really a set ofacked "disks,” each of which, like phonograph
records, has data recorded electromagneticaillyconcentric circles or "tracks" on the
disk. A "head" (something like a phonograpgihm but in a relatively fixed position)
records (writes) or reads the information on tlaeks. Two heads, one on each side of a

disk, read or write the data as the disk spitagh read or write operation requires that

data be located, which is an operation dalle "seek." (Data already in a disk cache,
however, will be located more quickly.) Modercomputers come with a hard disk that
contains several billion bytes (gigabytes) of sgera




Figure 2: Hard Disk

3.3 Removable hard disks

This is a variation of the hard disk in ighh hard disks enclosed in plastic or metal
cartridges are easily removable like floppyskd. It combinesthe best features of hard
and floppy disks. They are used to provitkege economical, high, fast, and portable
storage facility for data processing.

3.4 Magnetic tape

Magnetic tape has historically been found nuam@venient means of large data storage
over disk where media portability or removabilisyrequired for backup. Magnetic Tape

uses the same read/write techniques as diBkda is stored on flexible mylar tape
covered with magnetic oxide. Data is storedarallel tracks of 9,18 or 36. Data on
tapes are accessed sequentially. Tapes provide skery cheap, large capacity backup

for data. The rapid advances in disk storagehnologies resulting in and the
improvement in disk storage density, and reducexpcoupled with arguably declining

innovation in tape storage technology, hasluced the market share of tape storage

devices.

Figure 3: Tape

3.5 Optical Storage

The optical storage devices such as CDs andDdare means in which data is written
and read with a laser for archival or backup puego$he optical storage devices are fast

replacing both hard drives in computers and tap&lyain mass storage. This is because

optical media are more durable than tape and lds&rable to environmental conditions

lasting up to seven times as long as traditiormabge media. However, at present optical

media are slower than typical hard drive esise and offer lower storage capacities.
Optical disk capacity ranges up to 6 gigebyti.e. 6,000,000 bytes which is far more
compared to the 1.44 megabytes (MB) i.e., 1,2Mlytes offered by a floppy disk. A

newer technology, the digital versatile disc DVRastabout 4.7 gigabyte storage capacity

on a single-sided, one-layered disk compared withji§abyte of storage for a CD-ROM

disk. Invariably, they can be used to hold larg@amnt of data.



Figure 4: Optical Storage

A USB flash drive is a NAND-t ype flash memory @atorage device integrated with a

USB (universal serial bus) connector. USBshHladrives are typically removable and
rewritable, much shorter than a floppy diskd(linches or 25-102 mm), and weigh less
than 56g. Their storage capacities typicalgnge from 64MB to 32GB or more. They
have 10-year data retention. USB flash drivaf§er potential advantages over other
portable storage devices, particularly the flopmpkdThey are more compact, faster, hold

more data, are more reliable for lack of movinggand have a more durable design.

@
Figure 5: A Flash

3.6 Accessing Data from Disk

Bits of data (Os and 1s) are stored orcuar magnetic platters called disks. A disk
rotates rapidly (& never stops).A disk headads and writes bits of data as they pass
under the head. Often, several platters are orgdnito a disk pack (or disk drive). Disk

contains concentric tracks. Tracks are dividetlo sectors. A sector is the smallest
addressable unit in a disk.



Figure 6: Disk Organization

When a program reads a byte from the didle operating system locates the surface,
track and sector containing that byte, anddse the entire sector into a special area i
main memory called buffer. The bottleneck of a diskess is moving the read/write arm.

So it makes sense to store a file in wadkat are below/above each other in different
surfaces, rather than in several tracks in the srface.

Figure 7: Cylinder

A cylinder is the set of tracks at a given raditia disk pack. i.e. a cylinder is the set of
tracks that can be accessed without movihg tiisk arm. All the information on a
cylinder can be accessed without moving the reatd\arm.

3.7 Disk Performance

In measuring the performance of a storage devieapa y consider the following three
parameters.

a.) Rotational delay/Latency

This is the time it takes to position th@oper sector under the read/write head. In
general, it is used to refer to the periofl time that one component in a system is
spinning its wheels waiting for another componéatency, therefore, is wasted time. It

makes sense to separate read latency and waitencly, and in case of sequential access



storage, minimum, maximum and average latency. i@ena hard disk which rotates at
about 5000 rpm i.e. one revolution per 12 msee. dyerage latency can be calculated as
follows:

Min latency =0
Max latency = Time for one disk revolution
Average latency (r) = (min + max) / 2
=max/2
= time for Y% disk revolution
Typically 6 8 ms average

b.) Throughput

This is the rate at which information can be readnfor written to the storage. It is
expressed in terms of megabytes per second or MBfsedia accessed sequentially, as
opposed to randomly, typicall y yield maximum thgbput.

c.) Seektime

This is the amount of time between when the CPUest$ a file and when the first
byte of the file is sent to the CPU. Seek timegsvben 10 and 20 milliseconds are
common.

4.0 Conclusion

Computer data storage, often called storage or mgmefers to computer components,

devices, and recording media that retain digitéh dsed for data processing. Secondary

storage differs from primary storage in thaét is not directly accessible by the Centra
processing unit. Secondary storage does sk |lthe data when power suddenly goes
down i.e. it is non-volatile. Secondary sgmais not as expensive as primary storage
consequently, a higher magnitude of data atered in secondary storage than primary
storage in data processing centers.

5.0 Summary
This unit covered computer data storage @sviand their performance measurement.

The knowledge acquired will be useful in the follogrunits.
6.0 Tutor Marked Assignment

Q1. When do you require a Secondary storage?
Q2. Explain the meaning of the term Latency

7.0 References/Further Readings
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1.0 Introductio n

It is not enough to acquire excellent corepusystem; hardware and software. Files
within the system must be well maintainedanaged and organized Good file
organization leads to productivity. When fileme well arranged and maintained, users
can easily access and retrieve the information tieeyl in good time. Different ways of

file organization are: Serial File Organizatiogerial File Organization, Sequential File
Organization, Indexed Sequential Organization, ®@ice Random File Organization.

2.0 Obijectives
At the end of this unit, you should be able to:

* Explain the meaning of a computer file
» Identify and describe file organization techraqu
» Describe the type of data files used in a Dateggssing Environment

3.1 What is a Computer file?
A file is collection of data or information that$a name called the filename. Most of the

information stored in a computer system is storasifiles. A file is often stored with a

users givenname and a system supplied egtenBhe name of the file should reflect

the content of the data stored in the filtor example, payroll or result File. The
extension ofthe file should reflect eitheethitype of file (i.e. program file, imagelefi
audio file etc) or the software used to atee the file (e.g MS WORD document, MS
EXCEL Worksheet, BASIC Compiler). For example;

S/No [fype of File/ Software Hixtension
T Mijcrosoft  Word .doc
Document
2 Adldio file / Video .wav, avi,|mp3




3 BASIC compiler .bas

4 Text Ixt

5 Mijcrosoft Excel .xls

6 Images .png , Jpg , gif

Table 1: Computer Files

The different types of file stored in a computesteyn are as follow:

a.) Program File

These are files that store sets of instructionievriin a programming language. A source

program file for examples contains the instructiamgten in a high level language such

as BASIC or FORTRAN programming language by a pogner while the object file is

the translated form of the source file inaamne code after. The files that contaire th
machine code are called executable files (or bifiky)

b.) ASCIl File

ASCII stands for American Standard Code for idmfation Interchange. ASCII files are
text-based files. That is the characters are repted in ASCII code (without formatting
such as underline, italics, boldface or graphi€sgs stored in this format are used to to
transfer documents between incompatible compyitforms, such as IBM and
Macintosh.

c.) Image File

Documents containing digitized graphics or imagesstored in this format.

Image files: Image files contain digitized graphics

Audio and video files: Audio files containigdized sound while video files contain
digitized video images and animation.

d.) Audio and Video File
This is a file that is used to store digitized sban digitized video images and animation.

e.) Data File
This refers to document files, contain datagt programs. Their content are using
application software.

3.2 File O rganization

File are created, arranged and maintained data processing systems for a purpose of
easy retrieval. Computer systems store figmmanently on secondary storage devices.
Records or files are arranged in several ways erstitrage media, and the arrangement



determines the manner in which individual ords can be accessed or retrieved. Four
common ways of file organization and access are:

a) Serial File Organization

In this method of file organization recordse not arranged in any specific order. If
magnetic tapes are used forthe storage of détaould be necessaryto wind the tape
forward and backward to access a given tecemce access can only be made in the
sequence in which the records were physicatgred on the tape, i.e serially. And if
records are stored on disk, a full index will bguieed to access any given record. This

method of file organization is therefore inefficien

b.) Sequentia | File Organization

In this type of file organization, data recoede normally stored in ascending order of
key field. Data must be retrieved in the same pla}sequence in which they are stored.

It is the only file organization method that canused on magnetic tapes. Magnetic tape

is a sequential storage device. That is, recandsfiles are stored in magnetic tape in a
sequential order. They are also read in sd@ie order. Note that records may also be
stored sequentially on disk if desired. i&eand sequential file access mean the same
thing in respect of files stored on tapes whenrestan sequence but this may not be the

same case with disk filesas the recordssseck serially may not be defined in a key
sequence. This sequential file organizatiorhot is no longer a popular approach of
storing or access record in a file.

c.) Indexed Sequentia | Organization

This technique of file organization uses both thguential and direct access methods. It

is widely applied to the storage of record on maigrdisk. It allows sequential file to be
manipulated serially as the record are storedderading order of key field. In addition

it allows direct access storage devices, b® accessed directly using the indexed
sequential access method (ISAM). This access meti®es on an index or key fields to

locate individual records. Anindex to afils similar to how of a book can be used to
locate it physical position //on a library shelhéfmethod requires that data are stored in
magnetic or optical disk. For /lexample, umiversity could index certain ranges of
student s matriculation number 0000 to 10aMO1 to 2000 and so on. For the
computer to find the record with the key field 888&vould go first to the index, which

would give the location of the range in which tteg Kield appears (for example, 8001 to

9000). The computer would then search sequenfiatyn 8001) to find field 8888

d.) Direct or Random F ile Organization

This file organization is utilized with madite disk technology. Most computer
applications today use this approach for isgorrecords in computer files. In this
approach, individual records are stored inparticular sequence of key fields. Thus
allowing users to access records in a semuethey desire, without regards to actual
physical order on magnetic tapes or disk. With #mproach, every record has an address



that makes it possible to locate it independenitigter records on the storage media. To

allow easy access and retrieval of informationralex or table of the key are maintained

with the relative record number of the record orage. In order to retrieve a record, the

actual key is looked up in the index with the cep@nding record number of the record

that matches the key. Once thisis found, #mdress in storage is worked out and the
recoded accessed. Records stored with the techarguauch faster to be accessed than

records store with the sequential file orgatira Though they may be more expensive
because optic or magnetic disk that ma y be inwbfee their storage.

3.3 Classifica tion of Storage Devices

Storage devices can be classified generaBy saquential access or random access. For
example, a tape drive is a sequential-access dbeamuse to get to record 5 on the tape,

the drive needs to pass through points 1, 2, 3aiddisk drive, on the other hand, is a
random-access device because it allows thmorade at any position on the disk to be
accessed without passing through all intervenirsitioms

Figure 1: Storage Device Access

3.4 Types of data files

Data stored in a data processing centre could bgidered as transaction file and master
file

a.) Transaction file

This refers to a collection of transactioecards. The transaction file is a temporary
holding file that stores records that normalhave a Ilimited useful lifetime. For an
employee file for a payroll processing, a sastion file would hold, the name, contact



information, hour worked, pay rate, tax, utilitylbietc for a staff for a particular month.

At the end of every month or so, there will be adhto compute the salaries of the staff

from the information in the transaction file. Aftére transactions are successfully carried

out, the information in the transaction file wik lise to update the master file. In a data
processing system, transaction records may rdtained online for some period and later
achieved off-line on permanent storage devicesasaetion files can serve as audit trails

and history for the organization.

b.) Master File

Master file is a collection of records that aratekly permanent records that are updated
periodically. Thus once a record has been addednaster file, it remains in the system

indefinitely. The value of fields for the card will change over its lifetime, but the
individual records are retained indefinitely. Madtkes contain descriptive data, such as

name and address, as well as summary informatiat as students Cumulative, Grade

Point Average in an examination processing systetatal net pay, total tax deductions

in a payroll system. The changes to be made toséemfile could be addition of records,

deletion of record or update of record. In an orgaion this will occur when a new staff

joins the work force or when a staff resigns his@ptment. Furthermore, the master file

of a payroll system may be composed of discreteggi®f information (such as a name,

address, or employee number etc) called data elsmeData are keyed into the system,

updating the data elements periodically. The elémen the master file are combined in

different ways to make up periodic reportsiofterest to management and government
agencies or to generate paychecks sent & dtaff at the end of the month. Other
examples of master file include: Customer, ProdResult or Supplier file.

4.0 Conclusion

An effective data processing system is omeviges users with timely, accurate, and
relevant information. The type and size of idey use for data storage determines how
fast information can be retrieved. Two types daifa files are described: Transaction and
master file -The data in transaction filese aregularly used for generating information
while data that require periodic updates are mawgd¢te master file.

5.0 Summary

In this unit, we explained the meaning of a compfike, described the different types of

file organization, and explain the meaning tfe terms: transaction and master file.
Theses details are vital for the comprehensioh@tbntents in the subsequent units.

6.0 Tutor Marked Assignment

Q1 Define the term a computer file

Q2. Explain three main techniques of file orgatira

7.0 References/Further Readings



Jeffery L. Whitten, Lonnie D. Bentley, Kevin C. Ditan, Systems Analysis and Design
Methods, McGraw Hill, New York, 2004,

Alexis Leon and Matthew Leon, Fundamental loformation Technology, L & L
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1.0 Introductio n

The processing of data need not be restrictedotrtecular environment. Data processed

in remote locations can be accessed via teleconuations infrastructure. Different kind

of processing techniques are made possible dégcammunications. The techniques are
discussed in this unit.

2.0 Objectives

At the end of this unit, you should be able to:
» Definition and explanation of the terms; datd arformation
» Describe a computer system
 |dentify the types of computer
» Describe the basic operations of a computer

3.1 Meaning of Data Communication

Data communication refers to the process of trattisimpidata / information from a source

via a telecommunications system in coded $ormo a destination for the purpose of
interchanging details of business transaction. tidnesfer of data require some forms of
electromagn etic energy such as electricitight] radio or waves which is transmitted
through a physical medium such as the atmosphaidée or wire

A telecommunication system refers to a collectibnanpatible hardware and software

required to exchange information from one atmn to another. A telecommunication
system is able to transmit text, graphic gem voice or video information. The major

components of a telecommunication system are.



« Computer: This is required for data processing

 Terminals: These are any input/output deviee send or receive data

« Communication channel: This is the link by whadta, graphic images, voice or

video are transmitted between sending andeivieg devices in a network.
Communication channels use various communicationedia, such as telephone
lines, cable, coaxial cable, fiber-optics and véssltransmission

Communications software: This controls inputl aatput activities and manages

other functions of the communication network

Question: Describe the basic components of a teleamication system

3.2 Batch P rocessing

This used to be the dominant form of data proogsst is a method of data processing,

in which transaction data such as data frometicard is collected over a period say, a
month for payroll processing, and then procesdledat once asa batch to update the
master file. A payroll system keeps tracké tbe money paid to employees. With this
kind of processing, auser maynot be able réceive a reliable response from the data
processing system until the batch is procksdeor instance, if the pay of a staff is
computed at the end of the month, it will not begible to know exactly how much the

staff will earn until all the data elementsr computing his pay are collated and
processed. Another example is a banking systemeareeonciliation of accounts is done

only after the close of day operations and theemtansactions is processed as a batch.

Any queries performed before the batch iocessed will certainly not be accurate.
However, many banks in Nigeria have begun integrate real-time modules into their
applications.



Figure 1: Batch Processing

3.3 Online processing
This is a method of data processing methedereby data abouta single transaction is
processed immediately it is captured. This methqat@cessing allows transactions to be

entered directly to the system via terminaBCs or workstations as they take place
thereby updating the master file immediately astthiesactions occur. The point of entry
may be remote from the location at whichdatp his made. For example when you
withdraw cash from an automated teller machiner yathdrawal is instantly processed
and your account balance updated. Other onlineegsiieg systems include:

» Visa processing

» Result checking

» Banking (account enquiry)

* Air seatreservation

» Application processing

* Examination

Because of the prevalent of PC in data processagavely hear the term online
processing. The term client / server computing ésenpopular where the PC is the client.



3.4 Transaction Processing :

Transaction processing system (TPS)is an autmmaystem that performs and records
the daily or routine transactions necessany conduct a business. A transaction may
include an order or payment confirmation. Transacprocessing entails the updating of
appropriate database records as soon as adtiansa captured into the computer. The
processing of a transaction may require thatconfirmation be sent to the user or a
customer immediately. Transaction processingtesys are the backbone of an
organization because they update constantly. T$tanhupdate is a requirement because

at any given moment, a customer may need an ingehtdance, an account balance or

the result of an examination  Transactiorofgssing is also referred to as "online
transaction processing” (OLTP). This means thasyistem should be available 24x7 on

reliable computers and networks. Common exampdés transaction processing systems
include: Sales order entry, hotel reservatisystems, payroll, examination processing
systems, and shopping systems.

3.5 Real-time Systems

These are systems designed to deal with dynamiatgins in order to control a critical

operation such as an airline reservation esystwhich must be continually updated as
events occur. Seat reservation in flight operatre@ggiire communication-oriented Server

computers supported by network of terminalsPGs serving as clients. These facilitate
response to enquiries on seat reservationseamsure thatthe master fileis updated as
soon as transactions are completed. The systesnsesn that enquires on available seat

are responded to instantaneously and preveloisble, or overbooking of seat in the
aircraft.

3.6 Distributed Processing

Many organizations that were used to cemedli systems for data processing are now
able to adopt Distributed data processing becatigdvances in computing technologies.

A centralized system consists of a centralltimmser computer (usually mainframe)
which hosts all components of a data processing@syslhe users interact with this host

via terminals or PCs serving as client, but vipall of the actual processing and work

is done on the host computer. All the desicin the centralized system such as PCs,
terminals, network devices, and printer converge one central computer, even though
the users ma y work from remote locations via teafs. All processing and storage take

place at the central location. On the othend, a distributed system allows the
components of data processing system to lamdemavailable at multiple locations in a
computer network. Which means that, the preiogs workload required for supporting
the components is also distributed across multptaputer on the network. In addition,

the computers, storage devices, and even soomputer personnel may need to be
distributed to separate locations throughohe torganization for the efficiency of the
system. Distributed data processing allows datagasing and storage to occur at several

locations in the computer system. There advantages and disadvantaged associated
with adopting distributed data processing in araarzation. And these are as follow:



Advantages of Distributed Data Processing
* Modularity Easy Integration
» Better response time Data processing is clostite end user.
 Ability to share data
» Greater reliability
» Local control of data
* Lower cost
» Direct Users interaction

Disadvantages of Distributed Data Processing
» Technical problem of connecting and maintairdiggimilar systems
» Need for sophisticated communication system meyr addition cost
» Data integrity and security problem resultingnh possible duplication of data on
several systems along the network
 Interoperability issues- technical problem ohrecting dissimilar machines
» Lack of skilled professional for systems support

4.0 Conclusion

Some of the processing techniques studied in tiitsave closely related but with a little

difference in meaning. For example, an op-Bgstem need not be areal-time system
buta real-time system must be an online system.

5.0 Summary

An important feature in modern organizations isrieed for users to access and use data
from different computers at anytime. Timelwa#ability of information enhances
decision making. In this unit we studied the maatadorocessing techniques.

6.0 Tutor Marked Assignment
Q1. What are the advantages and disadvantageistoibDted Data Process?
Q2 Explain the terms

Batch Processing

Online processing

Transaction Processing:

Real-time Systems

7.0 References/Further Readings
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1.0 Introductio n

File systems were really an early attempt to@aterize the manual systems that were
prevalent in the early days of data processinge manual system works well while there

are not many items, but it breaks down when we laae¢ of items and we want to cross

reference them. So the file based systeas va response to industry needs for more
efficient data access. However, rather than haeeything centralized, each department

would have their own set of files. File systewhichis also referred to as a traditional
approach of file processing is inadequate foany organizations because it involves
creating, organizing, storing, manipulating amdaintaining records within an
organization that leads to each functional aredepartment creating and maintaining its

own data files and programs.

2.0 Obijectives

At the end of this unit, you should be able to:

» Explain the concept file system
* Identify and explain the problems with the figstem

3.1 Traditional File Systems / Processing

As an organization grows, computer systemsl application become more complex.
Take an example, a University s computer systemhidwadles student s information. If

the data of students are to be kept independbwntliythe units that each student interacts

with, for example, Registration, Hostel, Aagats, Examination and Records, Students
Affairs, Health Centre etc. Worse still, adach department is allowed to keep students
information independently in their applicatior time comes, when multiple files
containing the same records of students will a@rigihe different units.



File processing

Data Entry Routines

E & Reports

adab

File Definition

Registration File

File processing
Data Entry Routines
& Reports

@ File Definition

Figure 1: File System

Result File

This diagram shows two departments: registnatand exams and records with each
department having their own set of files and protwravritten for them.

As this process goes onfor more than fivearyelepending on the number of students
enroliment, the university is saddled with hundrefiprograms and applications without

adequate control on the data The University wik collecting the same information in

more than one file. Some of the resultingobpems are data redundancy, lack of data
integrity and lack program-data dependencdlexibility, and inability to share data
among applications.

3.2 Problem with the Traditional File System

Some problems with the tradition file environmard: Data Dependence, Program-Data
Dependence, and Difficulty of Data-Sharing. Thasediscussed as follow:

a) Data Redunda ncy:

This means the presence of duplicate datamultiple data files and often in different
format. This is often the result, when difiet departments are allowed to collect the
same piece of information about an objecbor knstance, within the university
environment, the hostels and student registratdepartment might collect the same
student s information (Name, Mat No, Level adidress). Because it is collected and
maintained in so many different places, the san itktkms ma y be repeated in different
departments. When data fields are repeated inrdiftdiles, storage spaces is wasted and

a lot of time is spent trying to update the records

b.) Program-Data Dependence



Program-Data Dependence is thetight relatignsbetween data stored in files and the
specific programs that process the information the files. Where computer programs
become so data specific, any changes in data vadsddmean any modification of in the

program the processes them. Such changes coukerpexpensive in terms of the time

and cost of re-programming

c.) Difficulty of Data-Sharing
It is difficult to share data in a file environmtebecause it may be difficult to relate the

data in one file with that of another within onesewveral departments were files are kept.
In addition, there is no control over the&cess to data which makes it further more
difficult to retrieve the desired information.

4.0 Conclusion

The file systems lead to a situation, where anmirgdion collects the same information

in far too many files. Some of the resugtimproblems are Data Dependence, Program-
Data Dependence, and Difficulty of Data-Sharing agsb several others.

5.0 Summary

In a data processing center, there is a need tofptahe data will be managed form the

on set. Most organizations began information preiogson small scale, automating one

application at a time until there is no mocontrol over the data. Understanding the
problems of file based systems may prevest from repeating these problems.
Traditional file based systems are the predecdesiatabase systems. We shall discuss

the database systems in the next unit.

6.0 Tutor Marked Assignment
Q1. Explain three main problems with the Traditibhile System

7.0 References/Further Readings
Alexis Leon and Matthew Leon, Fundamental loformation Technology, L & L
Consultancy Services Pvt. Ltd, 1999

R G Anderson, Data Processing, Volume 1: Priesipind Practice, Pitman Publishing,
Singapore, 1990
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1.0 Introductio n

The data base technology is an answer ® tfaditional file system. It helps to solve
many of the problems associated with the iticachl file organization. A database is a
collection of more thanone related files ovhiare usually integrated. Also, a database
can be seen as acollection of data organitedserve many applications efficiently by
centralizing the data and minimizing redundasdta. So, instead of storing data in
separate files for each application, data are dtphgsically to appear to users as if they

are being stored inonly one location. Insthway, a single database would be made to
service multiple applications. Database technolugy a lot to offer inthe management

of an organization s data though not without sosmaetits.

2.0 Obijectives
At the end of this unit, you should be able to:

» Explain the meaning of the term database
* Meaning of the term Database Management SySBBME)
» Components of the DBMS environment.
 Identify merits and demerits of DBMS

3.1 Database Management System

A database is a collection of data stored in adstatized format, designed to be shared

by multiple users. A database managementesys{DBMS) is software that defines a
database, stores the data, support a query languiagkeice reports, and create data entry

screen. Some of the most challenging problem$uilding applications arise in  storing

and retrieving data. Problem include conseyvispace, retrieving data rapidly, sharing



data with multiple users at the same time, andignog backup and recovery of the data.

A Data Base Management System being a leompet of software programs that
controls the organization, storage, managementretnidval of data in a database helps

to resolve the challenges of building data procesapplications. The DBMS acts as an

interface between application programs and theipalydata files.

Let take the student information system, irgtefa storing data in separate system and
separate files for medical, hostel, finance, exaared records, registration, the university
would only need to create a database.

In the figure below as single database is creaiethé processing of students results and
the handling of registration information.

= Data Entry
S & reports
Registration Appli cation
Prog rams DBMS
Data Entry D atabase
%’ & reports
Results Ap plication
Programs

Figure 1: DBMS

When the application programs calls for a data itench as Matric no, the DBMS finds

the item in the database and presents itheo application program. With the traditional
data files, the programmer would need to providegadte information in the program of

how the computer would locate a data item thatah@ady been defined. With the use of

a DBMS, most of the data definition statements tbumtraditional programs would not

be necessary. A DMBS makes it possible to doymoutine task that otherwise would

be difficult, time consuming and boring without thervices of the computer.



A DMBS provides a convenient interface to oeemtd maintain a database and enable
individual business applications to extracte thlata they need without having to create
separate files or data definitions in their comppt®grams. Examples common DBMSs

include: Oracle, DB2 ,Sybase Adaptive Senkenterprise, Datawasp, FileMaker

,Firebird, Ingress, Informix, Microsoft Access jdvbsoft SQL Server, Microsoft Visual

FoxPro, MySQL, PostgreSQL, Progress , SQLite

3.2 Components of a Database Ma nagement System

A database management system has three compoAeatdta definition language, Data
manipulation language and A dictionary

a.) A data definition language is the comgd of a database management system
that defines each data as it appears inthéasdéa A data definition language is
the formal language used by programmer tocipethe content and structure of
the database. The data definition language deéaelk element as it appears in the
database before the data element is tradslat¢o the forms required by
application programs.

b.) A data manipulation language is a lagguaassociated with a database
management system that is employed by enersuand programmers to
manipulate data in the database. Most DBMS hayeaalized language called a
data manipulation language that is used onjunction with some conventional
third or fourth generation programming langaago manipulate the data in the
database. The language contains commands ghahit end users and
programming specialist to extract data froime tdatabase to satisfy information
requests and develop applications. The mastmipent data manipulation
language today is Structured Query Language, SQL. Complex programming
tasks cannot be performed efficiently withpital data manipulation language.
Most mainframe DBMS are compatible with  COBOEORTRAN and other
modern programming languages, permitting gregteocessing efficiency and
flexibility.

c.) Datadictionary This is an automated or uadfile that stores definitions of data
elements and data characteristics such ageusphysical representation,
ownership (who in the organization is resgaes for maintain the data),
authorization, and security. It is the thiglement of a DBMS. Many data



dictionaries can produce lists and reports @taditilization, groupings, program
location, etc.

3.3 Database Model
We shall examine four major database models:

a.) Relational Database

The relational database model is the mostent of the three database model and
overcomes some the limitations of the other two ef®dn relational database, files are

organizes in tables called a relation which is a-thmensional table of data consisting of

columns and rows. A relation is also called an itgnor record . A record is made up

of related fields that are uniquely identified lgid name also referred to as data element

or attributes. The fields are used to st containing values relating to a particular
relation which may be employee or studeegistration record. Table 10.1 shows a
student record database which holds details stodents Matriculation number, Name,
department and level.

Matric_ No Name Department Level
NOUO050010456 | Sonekan Tunde Accounting 400
NOU050010457 | Daramola Kemi Mathematics 400

NOU050010459 | Akinlabi
Oluwafemi Economics 400

Records

Fields
Figure 2: Relational Database

b.) Hierarchical Database

In hierarchical database, records are orgdnime a treelike structure by type. The
relationship between records types is said to jp@rant-child relationship, in which any

child type relate only to a single parent type.r&cord is subdivided into segments that



are connected to each other in one-to-many paitlitrelationship. The most common
hierarchical DMBS is IBM S IMS (Information Managent System).

c.) Netwo rk Database

The network model is a database model cwadeias a flexible way of representing
objects and their relationships. It is similéo the hierarchical structure except thaty a
one record type can relate to any number otfier record types. Network data model
present a logical database model that is usafuldepicting many-to-many relationship.

Like the hierarchical structure, the network dassbstructure is used in older mainframe

system.

Figure 3: Network Database

d.) Object-oriented database:

An object-oriented database is a newer structwaterédtently has been generating a great

deal of interest. This structure groups datiems and their associated characteristics,
attributes, and procedures into complex items dallgects. Physically, an object can be

anything: a product, an event, a house, agpliance, a textile, an artpiece a toy, a@&r
customer complaint.  An object is defined Ilit¢g characteristics, attributes, and
procedures. Objects characteristics can bedmsghd, graphics, and video. Examples of
attributes might be color, size, style , miitg, and price. A procedure refers to the
processing or handling that can be associatedthétlobject.

3.3 Merits ofa DBM S

* Encourages strategic use of corporate data
» Reduced complexity of the organization s infaliprasystems environment
* Reduced data redundancy and inconsistency
» Application-data independence



» Reduced application development and maintenensts
» Improved flexibility of information systems

» Avoids duplicate data

* Increased access and availability of data afo¥nmation
* Logical & Physical data independence Contralata redundancy
» Data consistency

» Sharing of data

* Improved data integrity

» Improved maintenance through data independence.
* Minimal data redundancy

* Integration of data

» Improved integrity

» Consistent security

* Increased productivity

3.4. Deme rits of DBMS
« Complexity
e Cost of DBMS
» Cost of conversion
» Higher impact of a failure
» Additional Hardware Costs
» Take a long time to design and implement
» Performance
» Experts -Specialized Personnel
» Potential organizational Conflict

4.0 Conclusion

In an ideal database management system, the didte database are defined only once

and used for all data processing applicationgse datareside inthe database, thereby
eliminating data redundancy and inconsistencys déata processing applications request
data elements from the database, the data elecedlgd for by the application are found

and delivered by the DBMS. This enhanceshbdtbe productivity of the application
developer and end user.

5.0 Summary

The use of a suitable Database Managemerste®y for data processing can reduce
program-data dependence along with programeldpment and maintenance cost.
Access and availability of information can bergased because user and programmers



can perform impromptu queries of data in the dat@bBHowever, the use of DBMS may
lead to additional hardware costs, higher impactfaiure and the introduction of some
complexities amongst other demerits.

6.0 Tutor Marked Assignment

Q1. What do you consider as the major differemsss/een hierarchical database and
network database?

7.0 References/F urther Readings

Gerald V. Post, Database Management Systebesigning and Building Business
Applications, Third Edition, McGraw-Hill, 2005

Management Information Systems, Organizatiord ahechnology in the Kenneth C.
Laudon, Jane P. Laudon, Prentice Hall Internatidnal 2000

Jeffery L. Whitten, Lonnie D. Bentley, Kevin C. Ditan, Systems Analysis and Design
Methods, McGraw Hill, New York, 2004,
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1.0 Introductio n

The categories and number of staff that are foanraldata processing center will largely
depend on the size of the organization ahd volume of work handled by the
department. In any typical data processing cehtefdllowing categories of staff will be

found performing various duties:

Objectives
At the end of this unit, you should be able to:

» Identify and outline the duties of various datacessing personnel

3.1 Data Processing Manager
The head of a data processing department: diities of a data processing manager are

summarized as follows:

* Interprets and executes the data processingypad defined by management
» Controls immediate subordinate in the attainnoémiroject objectives
» Participates in the formulation of data procegsolicy
» Ensures that security policies are enforced
» Coordinates all data processing operations amdres the work flow is smooth.
» Ensures that computer operating instructionsvadified when the need arises
» Assess and review the effectiveness of all petaessing procedures
» Ensures that right software and hardware arehased and used
» Monitoring test runs;
» Supervises post-implementation evaluation



» Ensures than training policy are implemented staff

» Assesses the performance of staff for salarieveand promotion
* Resolves between subordinates

» Provides leadership on data processing problems

» Develops and implements data processing stasdard

3.2 Systems Analyst
The duties of System Analyst are summarized asviali

e Liaises with the user departments to emstheir requirements and problem are

fully captured before systems design and implentiemaakes place.

 Interprets terms of reference before embarkpausystems projects

» Studies the feasibility report before embarkamga systems development project

» Supervises, Organizes and coordinates the aeswof subordinate staff

 Reviewing Performance of subordinates fgrprapriate recommendations to the
Data processing manager

» Organizes and reviews systems documentatioesgore its compliance with data
processing standards

» Studies, reviews and report progress on projedise data processing manager

» Coordinates the development and implementatitenrative systems

 Reviewing performance of implemented systearsd assessing the need for
amendments or additional training of staff

» Discusses project proposal with subordinatel sisathe chief programmer

3.3 Computer Programmers
The principal duties of computer programmers ararsarized as follow:

» Liaise with system analyst to determindilgsophy of proposed systems and

establish the type of programming language to uk@h level or assembly code

* Reviews systems specification to establile details of system requirements
before actual implementation(coding)

» Converts systems specification and design doatsre actual products

» Develops, implements and maintains computenswé

* Deploys and configures software in the speciiedironments

» Handles integration and interoperability assiecassues

» Develops software that are users friendly

» Chooses test cases and monitor test runs

» Reviews the performances of subordinates

» Reports status of program development to systaraly/st

3.4 Operation Manager



The principal duties of the operations managesamemarized as follow:

» Controls all operations activities such data preparation, capture and control,
processing of data, report generation, storioig data, preservation of backup
devices etc

» Develops the operating schedule for all jobbaaun on the computer

» Ensures that data is received on time from ugepgartment

* Maintains records on equipment utilizations

* Implements standard procedures to improve thaexicy of operations

« Keeps the inventory of data processingardWware supplies such as tapes, disk,
hard drive, Monitors, etc

» Maintains log of computer operations for auchils

» Reports to superior when system problems aner @perational matters arise

3.5 Database Administrator

The principal duties of database administratorssaremarized as follows:

* Implements the specific policies and pohwe through which data can be

managed as an organizational resource.

» Plans for data usage

 Oversees the logical and physical databdssign and data dictionary
development.

 Formulate information policy that specifigss rules for sharing, disseminating,
acquiring, standardizing, classifying, and megying information in a
organization

» Specifies rules governing the maintenanceriddigion, and use of information in
an organization

» Define and organizes database structure ane@icbnt

» Develops security procedure to safeguard thabdae

» Develops database documentation

* Maintains the database management software

4.0 Conclusion

In modern days, the data processing depattmmeay be referred to as Information
Technology department. Thus, the staff may be knatim different nomenclature such

as Information Analyst for Systems Analyst; Softev&ngineer for Programmer; System
Support Manager for Operation Manager etc.

5.0 Summary



In this unit, the main duties of data processipgrsonnel were covered. In the next unit
we shall discuss the tools for creating data pingsapplications.

6.0 Tutor Marked Assignment
What are the duties of a systems analyst?

7.0 References/Further Readings
R G Anderson, Data Processing, Volume 1: Priesipind Practice, Pitman Publishing,

Singapore, 1990
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1.0 Introductio n
No matter the computer infrastructure in plame fdata processing - a standalone PC, a
small peer-to-peer network, or a wide area netwaking the right software is a major
requirement for good productivity. Dependingy dhe organization, one or more of the
following software would be required for data presiag:

Accounting software

Bank management software

Retail point-of-sale software

Financial planning software

Legal and medical office Management systems

Medical diagnostic software

Insurance claims processing system

Report generator Application

Software is developed by using programmingl@ggs or other software development
tools. The following section explains how softwaregrams functions and describes the
processes and tool that developers use to crefense

Programming is way of communicating with tl@®mputer via instructions to perform
some tasks. Though hundreds of computer programianggiages are now use they are

broadly classified into three levels: Machinanduages, assembly languages, and high-
level languages.

2.0 Objectives



At the end of this unit, you should be able to:

» List some data processing software
» Describe some programming languages
» Explain the term structured programming
» Explain the term object oriented programming

3.1 Machine languages:

Machine Language: are the most basic languafpeg computer systems. Machine
languages consist of strings of numbers defineddrgware design.. Each type of CPU

has its own machine language. Thus machine lgyi@gpeograms vary from computer to
computer; that is, they are machine dependeéat example, the Intel Pentium and
Motorola PowerPC understand different machine laggs. The instructions in Machine
language are writtenin 0 and 1. These binaisd which correspond to the on and

off electrical states of the computer, clearly @o& convenient for people to read, write or

use. Thus to provide the machine-language instmsto accomplish a simple task such

as finding the sum of 2 numbers the program mal libe:

101100101001 1001011111
111011011101 0101001011
100001010010 1010010010

3.2 Assembler Language

Assembly languages were developed by usingligbnlike mnemonics for commonly
used strings of machine language. Instead woiting programs as a sequence of bits,
assembly language allows programmers to write pragrby using abbreviation or easily
remembered words instead of numbers. Thisjust a level above machine language.
Assembly language makes use of certain mnesofe.g., LOAD, ADD) and assign
address and storage locations automaticalle Way use ADD to add a value to the
content ofa memory cell into aregister. A pesg written in  assembly language may

look like this:

Load A
Add B
Store C

A programmer can write instructions in assemblyglaage more quickly and much easily

than in machine language. Although assembly langgages programmers some level of

control, it is still costly interms of pragnmer stime and effort: itis also difficult to
read, debug, and learn. Assembly language ded uprimarily today in system software.
Another drawback is that, like machine larggia assembly language varies from



computer to computer. That is, it is machine depahdnstructions written in assembly
language require an assembly to be translatednatthine-language equivalents.

3.3 High-Level Language

High-level languages were developed to make prognag easier. These languages are

called high level languages because theirtagynis closer to human language than
assembler or machine language code. They use &miliords instead of communicating

in the in machine codes which are not ganeand difficult to comprehend. In writing
instructions in these languages, familiar hamiétic operators, such as the plus (+), or
minus ( - ) sign that are used. This makbs reading, writing, and understanding of
computer programs much easier with a high levejuage. Please, note that instructions

in written in high-level languages must be traresladb machine code equivalents before

they can be executed by the computer. Camnexamples that can be used for
application development are discussed below:

a.) FORTRAN (FORmula TRANSslator)

This is one of the early languages developed 0496 allow programmers write codes

faster than using assembly languages. It wasitede primarily for the development of
scientific and engineering applications. It & programming language intended for
mathematical computation and allows programnier express numerical equations
directly. The language, which enjoyed immedatd widespread acceptance, has been

enhanced several times. FORTRAN has not beeelyigsed with personal computers.
Instead, FORTARN remains a common language on naag systems especially those

used for research and education.
A mathematical expression in FORTRAN can simplyuogten as:

C=A+B

b.) COBO L (Common Business Oriented Language)

This language was developed in 1960 by a goventhappointed committee under the
leadership of retired Navy Commodore and Mathtician Grace Hopper. The
committee was set out to address the probleimincompatibilities among computer
manufactures. The committee came up with latfgpm independent language called
COBO L. The language was intended for business daprocessing applications. It gained
avery wide acceptance partly because of thppa@t from the government. A COBOL
program is made up of four divisions Identificatj Environment, Data and Procedure.

The divisions in turn are broken down into sewéi, which are divided into paragraphs,
which are further divided into sentences.



The Identification Division is used to provideome documentation on the name of the
program, what the program doesand the autfppogrammer) and perhaps some other
helpful comments. The Environment Division providedescription of the computer on

which the program will be compiled and exedu The Data Division provides
information that describes what data will lpgocessed. The actual instructions or
commands that the computer should follow in aqadhing given tasks are written in

the Procedure Division COBOL is machine indemernd and can handle many files and
records. A typical instruction that may be writiarthe Procedure Division is as follows:

ADD SCORE_IN_PAPER1 TO SCORE_PAPER_2

The capability of COBOL for file processinghakes it suitable for developing data
processing applications. However, the adveht Database Management Systems with
Languages that that can easily manipulatemtheas made COBOL unpopular for data
processing in recent times. Also, COBOL is not v&ritable for handling mathematical

processing. A sample code in COBOL language igevwribelow:

DATA DIVISION.
FILE SECTION.
FD StudFile.
01 StudDetails.
88 EndOfStudFile VALUE HIGH -VALUES.
02 StudMatNo PIC 9(7).
02 StudName.
03 Surname PIC X(8).
02 DateOfBirth.
03 BirthYear  PIC 9(4).
03 BirthMnt PIC 9(2).
03 BirthDay PIC 9(2).
02 CourseCode PIC X(3).
02 Gender PIC X.

PROCEDURE DIVISION.
Begin.
OPEN INPUT StudFile
READ StudFile AT END
END-READ
PERFORM UNTIL EndOfStudFile
DISPLAY Studld SPACE StudName SPACE CourseCod



READ StudFile
AT END SET EndOfStudFile TO TRUE
END-READ
END-PERFORM
CLOSE StudFile
STOP RUN.

c.) BASIC (Beginners All-Purpose Symbolic Instrutions Code)

This language was developed by John Kemeny and asétartz at Dartmouth College

inthe mid 1960 as an easy-lo-learn, interaciternative to FORTRAN especially for

beginning programmers. It was a suitable tool teaching programming to students. It
was the first high-level language to be implememedPCs because of it simplicity. This

further led to it popularity amongst developerdylhyist and students. Several versions of

BASIC language exist today among which issidi BASIC (VB) - the most popular
programming language ever created. We shalldeat extensively on VB later in this

course.

3.3 OTHER TOOLS

There are a good number of tools which are muchst@#ented and allow programmers
to develop applications with fewer commands, algiothey also require more
computing power. These consist of report genesatprery languages and applications
generators

d.) Report Generators:

These are also called report writes. Theg g@rograms for end-user which are used to
produce reports. They allow reports to benegated directly to as printout or a screen
display. The items to be generated may be theomes of a database queries. You can

specify the format such as header, footers, cojurheading, etc in advance. The report
generator will produce data in the specified format

e.) Query Language:

A query language is a users friendly lamguafor retrieving information a database
management system. It serves as a databaseintface, hiding the intricacies of the
database from theuser. The query may beresgpd in the formof a sentence ornear
English-like statements. They can also beaiobtl as choices from a menu driven
application. Common examples of a Queryglege is SQL (Structured Query
Language) , INTELLECT, QBE, DATATRIEVE, PDQ, and@QUIRE

f.) Application generator:



Application generator is a programmer s toatths capable of generating applications
program from problem description rather thag traditional programming. With
application generators parts of the codes ireduby a programmer are easily created.
This reduces the programming time and efforeguired for software development. For
example, routine for capturing data, generatipgreand accessing database can easily

be generated by the application generator.s fidhitines can be used at some points the
development of current or other applicationdhere you application is unique, the
application generator will provide a module thatnpiés you to enter program code that

will attend to those unique parts. Some exam of application generators are SAS,
MATISS, PACBASE, NATURAL, UFO etc.

g.) CASE (Compute r-aided software engineering)

CASE is an acronym for Computer-aided sofewagngineering or Computer-aided
systems engineering. It is the automation of tep-bly-step methodologies for software

and system developmentto enhance the devedgmeductivity. CASE tools provide
automated graphics facilities for producing gaptnarts, and reports, data dictionaries,
analysis and checking tools, code and doctatien generators for easy software
production

3.4 Approaches to Programming

It was only in from the early 1960s, thatructure was imposed on how programmers
wrote codes. Two popular approaches to programaniadtructured Programming and
Object Oriented Programming

a.) Structured Programming

Structured programming was developed in atengit to overcome theuse of GO TO
statements in programming. Structured progrargmis a technique to make the
programming process easier and more productivestrugtured program doesn t depend

on the GO TO statement to control the laidlow. Instead, it is built from smaller
program called module, or subprograms, whigte in turn made up of even smaller
modules. The programmer combines module uding three basic control structures:
sequence, repetition, and selection.  StradtuProgramming evolved in the 1960 and
1970s.

Sequence Construct

This executes statements in the order inchvhihey appear, with control passing
unconditionally from one statement to the neXthe program will execute statement X
and proceed to statement Y. See Figure 1.
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Figure 1: Sequence Construct

Selection Construct

This tests a condition and executes one twbd alternatives instructions based on the
results of the test. A test is performed. If theuteis true, Statement X is executed. If the

result is false, statement Y is executed. Conh@htpasses to the next statement (Z). See

Figure 2

\—L—‘

Figure 2: Selection Construct

Iteration construct

The Iteration construct repeats a segmentofle@s long asa conditional test remains
true. A test is performed. If the result is trumtement X is executed and control returns

to the test. If the result is false, control pagsebe next statement.
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Figure 3: Iteration Construct
3.5 Limitation of Structured P rogramming

Software developers have found that using stradtuprogramming results in improved
efficiency, but there had been some challengath the process of building software
quickly and correctly. As applications become ¢argnd more complex, the complexity

of the application increases, so does, the eumb persons-years required to complete

the project. One proven approach to hagdlithis increase in complexity is object-
oriented programming. Object oriented prograngnaliows the reuse of code. Reusing
code allows programs to be built quickly amdrrectly. OOP builds on and enhances
structured programming.

b.) Object-Oriented Programming:

Object-oriented programming (OOP) is a programnaipgroach that combines data and

instructions for processing that data into salf-contained object that can be used in
other programs. An object is a block of preassethbprogramming code thatis a self-
contained module. The module contains, or encajgsjlboth (1) a chunk of data (2) the

processing instructions that may be performed ahdhta.

An object can be used several times in edkfit applications and by different
programmers, thereby leading to improved pctdily of the software developers.
Examples of OOP languages; Smalltalk, c++, Eiff#t, Java, etc

4.0 Conclusion

A computer program is a collection of instrons, or statements (also called codes)
carried out by the computer s CPU to performask.t To be sure that the computer and
programmers are able to understand themselgemdard language called computer
languages such as FORTRAN, COBOL, ADA, ete ased. Apart from programming
with standard languages simplified tools such raport generators, query languages and
applications generators are also widely used ftiwsoe development.



5.0 Summary

Object-oriented software development modelssystem as a series of reusable objects

that combine both data and procedure. This leada reduction in the time and cost of
writing software and also makes maintenance easier.

6.0 Tutor Marked Assignment

Q1. Explain the meaning of the following terms;
a) Structured Programming
b) Object Oriented Programming
Q2. What is the meaning of the term CASE?
Q3. State three advantages of Object-orientedr@nuging

7.0 References/F urther Readings
Problem Solving Using C: Structured Programminghheques, Second Edition, Yuksel
Uckan, McGraw-Hill, 1999
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1.0 Introductio n

Visual BASIC, developed by Microsoft in thearly 1990s, is one of the most popular
visual programming languages. It offers a Jiswvironment for program construction,
allowing users to build various applicatiom®mponents using drag-and-drop tool,
buttons, scroll bars, and menu. It is ayveauitable language for developing users
friendly data processing applications. In thimit we shall provide an overview of the
language and explain the relevant features /statesntieat will enable you develop good

data processing applications.

2.0 Obijectives

At the end of this unit, you should be able to:

» Explain the term visual program and event drigeogramming
 |dentify the elements in the Visual Basic enmiment
» Explain the concept of object, properties andhoe
» Define the term data types and explain the teransble and constants

» Use simple assignment statements and expression
» Describe and use mathematical operators

» Write sample program in Visual Basic

3.1 Visual and Event-Driven Programming



The increasing use of Windows environments the 90s led to development of Visual
programming languages such as Visual Basic andaV/Gti+ which support features for

to development of Graphical User Interface [GUased systems. These programming
languages also support event-driven programmamgl integrate easily with relational
database systems to allow the development of comysler interface systems.

Visual programming is a method of creating progrémsnanipulating program elements
graphically rather than by specifying them textyallhe programmer makes connections
between objects by drawing, pointing and clickimgdiagrams.

VB is termed an event-driven programming laage because with it you can write
program code that responds to events that eontrolled by the system or users.
Examples of event include:

 Clicking a button or menu.

* Opening or Closing a form.

* Moving the mouse over the top of an object sagh text box.

* Moving from one text box to another.

Before we proceed with learning the VB lamgpiawe shall define some terms that are
required for us for to have a good understandintp@language.

Object

An objectis athing like anounin English.xamples include Forms and Controls on
forms such as Buttons, Text boxes, and Icons.

Property
Objects have properties like adjectives Hmglish. Properties describe objects.
Examples of properties include Text, Name, Back€dtont, and Size.

Method
A method is like a verb in English It is an aatioword that objects exhibit. Examples
include methods to Show and Hide Forms and mettmBsint Forms.

Event
An event occurs when users takes an actionh &sic clicking a Button, pressing a key,
scrolling, or closing a Window. Events can alsdriggered by actions of other objects.

Form
A Form is the window and dialog box where yqut allthe things that people interact
with as they use your program. Forms are fioundations you generally use to build

programs. Forms are containers for Controls.



Controls

Controls are the elements; you place insmleForm, such as Text boxes, Command
buttons and List boxes. Those things you put orfdha are controls, which enable the

people who use your program to do things, suchntes &ext and click buttons.

3.2 Visual Basic Development Envi ronment

The development environment in Visual Baswmokk like the environment you have in
any other Microsoft product such as Word, Excely@opoint, MS Access etc. It allows

you to create and test your programs. TRuoeeen shot in Figure 13.1 shows a VB
development environment.
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Figure 1: VB IDE

The Tool Box holds the tools you use to placentrol on the form. All of the controls
that appear See Figure xx for detail descniptiof the Control. You may have more or
different tools in your toolbox, depending on thiien of Visual Basic you are working

with.
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Table 1: The Visual Basic 6 Intrinsic Controls

Control Purpose

Cabel To display

siexton aftorm

Frame Serves 3

S a container for other controls

CheckbBox Allow

S users 1o select or deselect aroppt

ComboBox WHhé

bn used It allows a user to select fadrst of items or add a new
value

HscrollBar Allows users to scroll horizontallyhrough a list of data In and
control

Timer Lets yodr program perform actions 1ealr time, without user
interaction

DirListBox Allow

S users to select a directory ofder

Shape Used to

display a shape on a form

Image Used to ¢

lisplay graphics (images) on a form

OLE Container

Allow you to add the functiobal of another Control

your program

progra

n

PictureBox Use

0 to displays graphics (images) a form and can serve §
container

S

TextBox Used

to display text but also ensblesers to enter or edit new
existing text

CommandButton

Allows users to Initiate actions

OptionButton Allows users select one choice frogr@ap; must be used in groups

of more than one

ListBox Allows {

Isers 1o select from a list of Item

VscrollBar Use

[0 scroll vertically through a l@tdata in another control

DriveListBox Allows users select a disk drive

FileListBox Allo

WS users select a file

ther

or



Line Used to digplay a line on a form

Data Used to cqnnect a database to a program

3.3 Working with control

Two ways to add control to a form are:
1) By double-clicking
2) By drawing

Steps to draw a control on a form

i. Click the control's Toolbox icon.
ii. Move the mouse pointer over your form. Noticehat your pointer is now shaped as
a crosshair instead of an arrow. Click (and hdi)mouse button where you want
the control to go.
iii. Drag the mouse down slightly and to the leftAs you move the mouse, notice that
a box starts to appear.
iv. When the box is the proper size, let og of the mouse button. The control
youselected now appears on the form.

Steps to remove a control from a form

I. Select the control you want to delete by clickg it.
ii. and Press the Delete key.

You can also remove a control by right-clickingAtom the context menu that appears,
select

™ wilowve iSgds
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Figure 3:

Deleting a Control

3.4 Working with P roperties, M ethods, and Events
Every object, such as a form or control, has @fptoperties that describes it. The set of
properties are not the same for all objects thaagyhe properties such as those listed in

Table 6.1
the Prope

are common to most controls. To see tityggpties for a given control, check
rties window in the IDE.

Table 2: Common Properties of Visual Basic Controls

Property

Description

Left The

position of the left side of a controltivrespect to Its container

Top The

position of the top of a control with respto Its container

Height

he height value of a control

Width The width value of a control
Name The string value used to refer to a control
Enabled [A Boolean (True/False) value that deteemwhether users can manipulate
the control or not
Visible The Boolean (True/False) value thagétedmines whether users can sge the

control or not

Methods are blocks of code designed into a cothatltells the control how to do things,
such as move to another location on a form. Jusitasproperties, not all controls have

the same

Table 3:

methods, although some common methoddsipas shown in Table 3

Common Methods of Visual Basic Controls

Method |

Jse

Move Ci

hanges an object's position In responsectima request

Drag Handles the execution of a drag-and-aropaij@er by the user

SetFocus

Gives focus to the object specified enntiethod call

ZOrder

etermines the order in which multiple abgeappear onscreen

Not all

controls

controls. These are represented in Table 4

Table 4: Common Events of Visual Basic Controls

Event Occur

rence

Change

The user modifies text in a combo box)driiex.

Click The ug

ber clicks the primary mouse buttoraarobject.

DDbIClick

a)

-

Th user double-clicks the primaryouse bution on an

in VB have the same eventait some events are shared by many



object.

DragDrop The user drags an object to anotherimtat

DragOver The user drags an object over anothdraion

GotFocus An object recelves focus.

KeyDown The user presses a keyboard key whilebggtbhas focus.

KeyPress The user presses and releases a ke Wayandhile an object
has focus.

KeyUp Theluser releases a keyboard key while gtbbas focus.

Event Occufrence

LostFocus An object loses focus.

MouseDown| The user presses any mouse butione WiliE mouse poinger
is over an object.

MouseMove | The user moves the mouse pointer ovebgatt.

MouseUp The user releases any mouse button tne@leouse pointer
IS over an object.

3.5 Writing Procedure for Events

Writing codes VB is an interesting one. Yourajon taskis event-driven programming.
VB codes are written to handle events as twewyr. The codes are contained withina
procedure defined as any block of code that caralded from within your application.

The syntax for a procedure is:

[Public|Private] [Static] Sub|Function|Property _
functionname (arguments) [As Datatype]

{...Your procedure code...}

End Sub|Function|Property

An event procedure is the place in your projectnehy@u put the code that will run when
an event occurs. To write an event procedure, yast mccess the Code window for your
object by doing one of the following:

» Double-clicking the object
» Selecting the object with the mouse and pressing F7
» Selecting the object and choosing Code from the Viewumen

» Selecting the object's form in the Project Exploreckatig the View Code button,
and choosing the object from the Code window

3.6 Using Data Types, Constants, and Variables



Working with variable

A variableis a temporary storage location fdata. Variables are used for

data of certain types. To use a variableu ywill
variable you are asking the compiler to e appropriate memory space for the

variable based on

requirements are in

the Table 5.

its data type. The differégype of variables

have to declare it.

in VB and

Table 5: Storage Requirements

Type Valug

b S Storage Size

ange

Boolean Logical

alues 2 Bytes 1T

ue or False

Byte Whole numl

bers 1 Byte 0 2bb5

(double-precision
floating-point

Currency Numbers with upg 8 bytes -
(scaled integer) to 15 digits left of 922,337,88%,477.5808
the decimal and 4 to
digits right of the 922,337,203,685,477.58(0
decimal
Date Date and time o bytes 1[January @00t
information 31 December 9999
Double Decimal pumbers 8 Bytes -1]/97/69313436388

to
-4.94065645841247E-324
for negative values;
4.94065645841247E-324
to 1.79769313486232E304
for

positive values)

Integer Whole nu

Imbers 2 Bytes

-3

2,/68 10 32767

Long
(long integer)

Whole numbers

T Bytes -2,12

463,048 to
2,147,483,647

Single Decimal n

Limbers 4 Bytes

3.402823E38 to

1.401298E-45 for negative
values;

1.401298E-45 to
3.402823E38 for positive
values

String
(fixed-length)

Text information

Length of
string

1 to appnmately 65,400

representing
By declaring a

their storage

7



Variant Any of th{

\1”4

16 bytes + 1 N/A
preceding data byte per
types character

Comments are non executable statements that irrcluded in a program for
documentation and clarifications. When used incg@m, they describe the purpose of

a program, functions, or statement. They do agtlany effects onthe program. They
are represented by REM or in program. Formgtas

Naming a variable

To make your code easy to read and undmistgour variable names should describe
their task but, to make your code easy type, they should be short as possible. To
enhance the understanding of code many pmogeas prefer to use some standard
prefixes on their variables to indicate the typelata of the variable. See Table 6.

Table 6: Variable and Control Prefixes
Variable/Control Prefix Example
Boolean bIn binLightsOft
Currency cur curﬁ}mountPaml
Double dbl dbiNafaPerGallon
Date+time dtm dtinDateDue
Integer Int IntQuanmtitySold
Long Ing IngPopulation
String str strAddrgss
ComboBox cbo ctoMyFavourite
Check box chk chkDoctorIn
Command button ¢md cmdCalculate
Form frm frmMain
Frame fra fraTeams
Horizontal scroll nsb hsblext
bar
Image Img imgMain
Label Ibl IblLastName
ListBox Ist IstDayg$OfWeek
Shape shp shpCiicle
TexiBox iIxt txtAddress




Variable Declaration
There are many ways to declare a variable is V. st common way is to use the
Dim statement. The syntax of the Dim statement is:

Dim Variablename [ As Datatype]
The Datatype is optional and when it is not spedithe default type Variant is assumed.

Examples of variable declaration statements:

Dim intTotalNumberSold AS Integer
Dim curTotalAmount AS Currency
Dim strCustomerAddress AS String
Dim intChanging

Constants

There are occasions where data items in a progeasa Values that do not change. Such
values are referred to as constants. In Visuald3#sere are two main types of constant
Intrinsic and Named constant.

Intrinsic Constants

These are built in constants or systems definedtaats. They are usually stored as
library files and available for use by the progragnwhen they are called: Common
examples are color definition constants such asdbRbBlue and Message statements
such as vbOKOnly, vbCritical, vbinformation etc

Named Constant:
These are programmer defined constants.

The syntax for Constant declaration is:

Const variablename [As Datatype] = value

Const is a reserved word i.e word with a speciamrgy to the Visual Basic interpreter.
Const strCoursetille AS String = Data Processing

Const strDept = Computer Science
Const curDiscountRate = 0.05

Notice that String values are enclosed in quotatianks while numeric values are not so
enclosed.



3.7 Assignment Statements and Assignment Expressg

It is not enough to just declare variables, youdneebe able to assign data to variables,
manipulate the data and use the content of thahlatiTo do this, you must write some
code statements. A statemen tis a line of codenthites a computer achieves a task. An
assignment statement for example is used to aasigfue to a variable. The syntax for
assignment statement

is as follows:

Variable = expression
Examples:

intNum1 =5
frmMain.Visible = False
fAvgScore = nTotal / nNumberofPapers

Mathema tic O perations

The primary reason for using computer in adgirocessing is for the processing of
numerical data. Mathematical operations can bd tesdetermine the total deductions or

net pay to be paid to an employee when the paigrolprocessed. Similarly, customers

bill, interest due, account balance, and the &xtate of student in an examination would

need some mathematical operation to be peddr by the computer. Mathematical
operations are performed by mathematical operAtbst of the available Mathematics

operator and their corresponding VB operator apgiged in Table 7.

Operation VB Operator Symbol
Addition +
Subtraction -
Multiplication *
Division /
Integer division \
Modulus Mod
Exponentiation
Table 7: Math Operations

3.8 Sample P rogram in VB

Now that we have learnt some basics of VB, we Miistrate with a Sample Program.



Question: Develop an application in VB to calculdte Total and Average scores of
students in
Four papers in an Examination

Solution
To develop this application you need go throughfdflewing steps:

1. Plan and define your users interface (Create fgyms and add the appropriate
controls)

2. Plan and set the properties (Assign names toglgects. See Figure 5)

3. Plan and Write the Basic codes (Write codesatalle the events. Also see Figureb)

Source Code for command (Process)

Private Sub cmdProcess_ Click()

Ibltotal.caption = Val(txtPaperl.Text) + Val(txtRag.Text) + Val(txtPaper2.Text)+
Val(txtPaper4.Text)

Iblavg.Caption = Val(lbltotal.caption) / 4

End Sub

Figure 5: Users Interface Design and Codes
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4. Run the program
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Figure 1: VB Application for Result Processing
Exercise :

Develop the same application by repeating steps 1-4

4.0 Conclusion

Visual Basic is one of the most popular uals languages and very easy to learn.
However, in order to be able to practice some efttipics covered in this unit, you will

need to install Visual Basic 6.0 or Visu8itudio.NET Professional edition on your
computer.

5.0 Summary

This unit covers the Visual Basic DevelopmeBhvironment, and explains the
fundamental concepts of event driven and vipuagramming. Applications written in
Visual Basic are very users friendly. The conségarnt in this unit will be very useful

in your programming career and the understandin the remaining parts of this study
material.

6.0 Tutor Marked Assignment

Q1. Develop a Visual Basic Application thabalk a user to input the cost of items of
three products purchased by a named customer frdziQBIA Nigeria Ltd. When the

user clicks on calculate the system would dispteytbtal and average costs of the items.
Use appropriate controls to make your program usiersdly. Hint: See Figure 1 of this
unit.
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1.0 Introduction

A piece of Visual BASIC code executes from thiest line of code and proceed line by

line until the end of the statement is reacledicontrol statements are used. Control
statements are used to transfer control to paati@dction of program. They may also be

use when a particular segment of a program nedas tepeated. This unit describes the

various control statements, and operators thed required in a control structure. Also
string manipulation covered in this unit.

2.0 Obijectives

At the end of this unit, you should be able to:
» Describes control structure
» Describes relational and Logical Operators
» Use block statements
» String processing

3.1 Control Structure

Control statements are used to introduce sdmmanch or iteration (repetition) into our
codes. Controls can be implemented in ouogm@ms by using any of the three
fundamental Control Constructs :

* Sequence : statements are executed in sequence
» Selection: one instruction or group of instrans is executed or another
 lIteration: statement or statements are repeated



Before we consider the various control structureVB we shall
logiagperators are often used to
expressioare formed using

and logical operators. Relational and
selection and Iteration. Conditional
operators.

Relational O perators

Relational

Table 13: Relational Operators

examine the

operators are used form statemehtst allow values to be compared. Every
relational statement evaluates to True or FalselySTable

Symb

~+|

ol Meaning Example Resu

= Equal

3=4 False

> Greater|[Than 3>4 False

< Lessthan 3<4 True

S=

Greatgr than or equalto  3>=3

True

<=

Less than or equalto 2<=2 Trpe

<> Notequalto 2<>5 Tlrue

Logical O perator

In writing your program, you ma y want to test taromore relations.

For example, you

relational
implement
relation and

may want to test the that the age of a studenbi®rihan 15 years and his examination
score is greater than 260 before he can be coesider admission into the university.
Logical operators are used to combine the twoioglat The VB logical operators are:

Operatorf Meaning Examples Rdsult

Not ProVides the logical negative of the Not4p> Falde
input

And Combines two expressions. The (8>5) And {5>2rue
resulting value is true only when the (6<5) AngZ}p | False
two expressions evaluate to True

Or Combines two expressions. Tt either of (66b) (3>2)[ True
the expressions evaluate to true, the (8>5) O2)5>| True
result will be true

Xor Conbines two expressions. If only one (6XB) (3>2) | True
is true, it evaluate to true otherwise it (8>5xX8>2) | False
evaluates to false




Notice that logical expression like relation exjgien (statement) must always evaluate
to True or False.

The VB expression for the combined relation for shedent admission into the university
can be expressed as
intAge > 15 And intScore >260

Where intAge and intScore would be been earlieladed.

3.2 Selection
i) If Statement

VB language has two statements for implementingséection control: if and Case. For

many decisions you may want to execute atestent (or group of statement) if a
particular condition is true. Two forms of tiistatement handle True conditions: The
single-line if statement andthe multiple-lihestatement. Each uses the if statement to
check a condition and execute the corresponding wdekn the condition is true. See the
examples

Single line If
If a > 10 Then Labell.Caption = "A is greatemh®"
Multi-line If

If a> 10 Then
Labell.Caption = "A is greater than 10"
Label2.Caption = "B is less than 20"
End If

Handling True and False Conditions
The else statement is used with the If statemehatalle false condition.
If and Else
Ifa>10and b <20 Then
Labell.Caption = A is greater than 10

Label2.Caption = B is less than 20
Else



Labell.Caption = means than A is less thraggoal to 10 or
Label2.Caption = B is greater than or eqo&0
End If

Please note the use of the AND operator ctombine the two expression (a>10) and
(b<20). An If...Then...Else must always caowld with End if. The word Then must
appear on the same line as the if with nothingfithg Then (expect a remark). Else and

End if (if used) must appear alone on a line

ii.) Select Case Statement

The Select Case structure is similar to a seriggTdien/Elself statements. Thus program

decisions that can be code with a Casectster can also be coded with nested if
statement, but usually the Case structure is sinaple clearer. The Select Case structure

allows you to conditionally execute a series oatesnent groups based on the value of a

test expression, which can be a single variabbnarithmetic expression.

The syntax of the select Case Statement is:

Select case expression
Case constant list
[statement(s)]
[Case constant list
[statement (S)]]

[Case Else]
[Statement(s)]
End Select

The expression in a Case structure is usually ialaror property you wish to test. The
constant list is the value that you want to maiichia y be numeric or string constant or
variable, a range of value, a relational conditimma combination of these.

There is no limit to the number of statement tteat llow a Case statement.

Example 1

Select Case intExamscore



Case 70 To 100
IbIMessage.Caption = A
Case 60 To 69
IbIMessage.Caption = B
Case 50 To 59
IbIMessage.Caption= C
Case 40 To 49
IbIMessage.Caption = D
Case Else
IbIMessage.Caption = F
End Select

Example 2

Select Case strCurrentMonth
Case 1
strMonthName = January
Case 2
strMonthName = February

Case 12
strMonthName = December
End Select

End Select statement defines the end of the Jask.b To trap any values not picked
up by earlier cases use the Case Else construct:

Case 12
strMonthName = December
Case Else
MsgBox Cannot be a Month, 12 Month year
End Select

The elements used for the constant list ma y hayethe forms. The following
example is used to test for a string

Example 3

Select Case txt.SchoolName.Text



Case Science_and_Technology
(Code for school of science and technology)
Case Education
(Code for school of Education)
Case Humanities
(Code for school of Humanities)
Case Law
(Code for school of law)
Case Else
(code for others)

End Select



3.3 lteration
i.) Do Loop statement

In a program, you may want the computer to exeaweup of instructions many times

until a certain taskis accomplished. The pssof repeating a series of instructions is
called looping. The group of repeated instruwiois called a loop. Iteration is a single
execution of the statement(s) in the loop. Thetigpn is controlled by a condition that

is associated with the repetition statement.

There are two types of repetition statement

a.) Pretest repetition statement
b) Posttest repetition statement

A pretest repetition statement computes auevafor the condition expression before
entering the loop. The loop may never be exectutiée iterminating condition is true the
first time it is tested.

A posttest repetition statement first executeddbp body and then computes a value for

the condition expression. If the value satisfi¢égia condition, the loop body is executed

gain; otherwise the repetition is terminatethe statements in the loop will always be
executed at least once.

A DO/Loop terminates based on a condition thatu specify. Execution of a DO/Loop
continues while a condition is True or until a ciiat is True. The DO/loop command is
used in two forms:

(Syntax):

Do [{While | Until} condition]
[statements]
Loop

Example:

month =1

Do While month <= 12
month = month + 1

Loop



Do while tests the loop condition at the beginrafghe loop. With this type of loop, the
statements inside the loop may never be exedutieel condition for executing them is
not satisfied.

ii.) Loop While Statement
This tests the completion at the bottom of the Jagmich means that the statement within
the loop will be executed at least once.

(Syntax):

Do
[statements]

Loop [{While | Until} condition]
Example:

intTemp =0

Do

intTemp = intTemp + 1
Loop While inTemp < 10

iii.) For Loop Statement

This construct uses the FOR.NEXT and a a@untlex torepeat the statement(s) ina
loop for a given number of times. The ueal of the counter variable is tested to
determine, the number of times the statemenithin the loop should be executed. A
counter-controlled loop generally has three elesient

1. Initialize the counter
2 Increment/Decrement the counter
3 Test the counter to determine when it is timgtminate the loop
The syntax for the For loop is:
For counter = start To end [Step increment]
Statements
Next [counter]

Example 1

curTotal =0



For intConter =1 To 10
curTotal = curTotal + intCounter
Next intCounter

Example 2

curTotal =0

For intConter = 10 To 1 step -1
curTotal = curTotal + intCounter

Next intCounter

Note the use of step in this example talicate a decrement. When it is not used a
increment is assumed. as in the example 2

3.4 String Processing

Apart from manipulating numbers, VB has featured thake string processing easy for a
programmer. You may needto know how many attars are in a string; convert the
case of a string data; work with part of s&ring. VB provides some functions that will
help youto achieve your desiredtask. A Misugasic function performs an action and
returns a value. The expressions named in pareggilage called arguments.

The Syntax of the Left function:

I.) Left(String Expression, noofcharacterstoextrat)

This isused toextract the leftmost charaotér a string up to a specified position. The
String expression may be a string variable, stitegal, or text property.

Example

Dim strCoursetitle As String
strCoursetitle= Data Processing

Left (strCoursetitle, 3)  this expression wiltum the string Dat

Left (strCoursetitle, 12) this expression willuet the string Data Process
Left (strCoursetitle, 4)  this expression wiltum the string Data

ii.) Right (StringExpression, noofcharacterstoextact)



This is used to extract the rightmost characteis sifing up to a specified position. The
String expression may be a string variable, stitegal, or text property.

Example

Dim strCoursetitle As String
strCoursetitle= Data Processing

Right (strCoursetitle, 3)  this expression wéturn the string ing
Right (strCoursetitle, 12) this expression willuma the string a Processing
Right (strCoursetitle, 4)  this expression waturn the string sing

iii.) Mid (StringExpression, Startposition, [noofcharacterstoextract])

This is used to extract the rightmost characteis sifing up to a specified position. The
String expression may be a string variable, stiitegal, or text property.

Example

Dim strCoursetitle As String
strCoursetitle= Data Processing

Mid (strCoursetitle, 3)  this expression willuat the string a Processing

Mid (strCoursetitle, 7)  this expression willugt the string ocessing
Mid (strCoursetitle, 6,12) this expression wiltuen the string Processing

This is used to determine the length of a stringression
Syntax
iv.) Len(String Expression)

Example
Len (strCoursetitle). This expression will retune tvalue 15

Note that spaces are also countered as part chtracters

4.0 Conclusion



The ability of computers to process data hsums numbers and strings make them very
suitable tool for data processing. For you to de #&bpractice programming in VB you
must have a co

5.0 Summary
As your lines of codes continue to increag®ur certainly would need to execute or

repeat the execution of a section of the codesrégiroceeding to another. The control
statements covered in this unit help you to acc@hplist what you need.

6.0 Tutor Marked Assignment
Q1. Develop an interactive application in VB thidwas a user to input the scores of

students in an examination while the system displhg student s grade. Assume that:
Scores 70-100 = A, Score 60 69 =B, Score®6-& , Score 40-49=D, Score
0-48=F

7.0 References/Further Readings

Julia Case Bradley, Anita C. Millspaugh, PrograngrimVisual Basic 6.0, McGraw-
Hill Higher Education, 2002

Jan L. Harrington, SQL Clearly Explained, Morgarukaann Publisher, An Imprint of
Elsevier Science, 2003, USA

Yuksel Uckan, Problem Solving Using C, StructuredgPamming Techniques
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1.0 Introductio n

We can use arrays to introduce some efficienciié¢ause of variables names. An arra y is

a series of variables with the same namemedimes array are referred to as table, or
subscripted variable. The individual value is reddrto as elements, and each element is

accessed by its subscript, which is a position rermb

2.0 Objectives
At the end of this unit, you should be able to:

» Describe and explain the meaning of array
 Typesof array
» Describe and use the MsgBox statement
» Explain how to print in VB

3.1 Working with Arrays
Consider an array of Student name:

strStdudentName Array

[0][ Adebayo
[1] [Ayodele
[2] [Musa

[3] [Jeremiah
[4] [Okereke
[5] [Anthony




[6][ Isaac
[7] [Ronke
[8] |Osarobo
[9] [Yobo

Table 1: Student Array.

When you use a control array, the individuabdntrols are referenced as
strStudentName (0),

strStudentName (1), strStudentName (2), etachE individual variable is called an
element of the array. The subscriptinsides ghrenthesis is the position of the element
within the array. For example, strStudentname (2Musa while strStudentname (7) =

Ronke

3.2 Declaration of Array

When array are declared, the number of elemantthe array must be specified so that
the computer system will be able to reserve thaired storage for the processing of the
array.

For example the following statements allocate gf@rfar the arrays specified.

Dim strStudentName (0 to 9)  As String
Dim curPrice(10) As Currency
Dim intScore As Integer

The dimension of an array may have an empty pagsiglas in the following statement
Public strSchool () as String

The array declared above without a speciboatof its dimension is a dynamic array
because the number of elements may changengd the execution of the program. A
static array is one with a fixed size. Any attengpthange the size while the program is

running would result in an error message.

3.3 Looping Through the Elements of an Array

To loop through the elementof an array yase the For/Nextor FOR Each and Next
statement. The For / Next works well to traversedlements in the array. With the For

Each/Next you wouldn t need to manipulate the sufitsaf the array. The general syntax

of the For/ Each Next



Statement is:

For Each ElementName In ArrayName
Statements(s) in loop

Next [ElementName]

The statement above allows a Visual Basic progmautomaticall y loop through each
element of the array, assign value to ElementNameé makes one pass through the loop.
If the array has say, 10 elements, the loop wicee 10 times. ElementName must be
declared as type Variant.

Example

Dim strStudentName (0 to 9)  As String
Dim vnt1Nme As Variant

For Each vntlNme in strStudentName
Printer.Print vintINme

Next vntINme

(statement(s))

When the loop has finished execution dependindnemtimbers of elements in the array,
the statement(s) following the Next statement ballexecuted. However, an EXIT For
statement may be used within the loop to exit early

3.4 Multidimensional Arrays

A one-dimensional array is a one-row collectiovaifiables. In Visual Basic, however,

you can create arrays that have up to @fenkions. Usually, two-dimensional arrays
will suffice for most introductory programmingrojects, and you wont likely need to
work with more than more than three dimensions.

A two-dimensional array is made up of columasd rows that intersectto form a grid.
Each grid cell has a location defined as ColumnbemnRowNumber. Notice that each

element is defined by the coordinates of ciblemn position and the row position. For
example, the array element intScores (0, 0) israPtlhe element intScores (2,2) is 79.

59 69| 56
70 45 78
23 77 79
45 67| 56

Table 2: Two Dimensional Arrays



To define a two dimensional array table, the Diatesnent specifies the number of rows
and columns in the array. The row is horizontal #redcolumn is vertical. The following
table has four rows and three columns

To create a two-dimensional array, use the follgvpntax:

Dim|Public|Private ArrayName(SubscriptOfCols, _
SubscriptOfRows) Ast®Bype

In this syntax,

Dim, Public, and Private are Visual Basic keywords teatate the array and its
scope. If you use Dim, the array is private toghecedure in which it is declared.

Public makes the array visible from anywhere inghegram, and Private makes
the array visible only to the form or module in waHnit is declared. Using Dim
within a module automatically makes the array adéd anywhere in the program,
as if the Public keyword were used.

» ArrayName is the name of the array.

* SubscriptOfCols is the number of the highest coluntherarray.

» SubscriptOfRows is the number of the highest row irathey.

« DataT ype is any valid Visual Basic data type.

Therefore, to declare the array, you would usegigax we will have:

Dim intScores (1 To 4, 1 To 3) as Integer

Whereas you can consider a two-dimensional arrée ta rectangle, you can consider a
three-dimensional array to be a rectangular block.

3.5 The MsgBox Statement

The message box is a simple form that displaysssage and at least one command
button. You can display a message, an optional i@diile bar caption, and command
button(s) in a message box

The MsgBox Statement

MsgBox Message string [, Buttons/icon][, Captadritle bar ]



The message string is the message you want to rajppib@ message box. The button
portion is optional; it determines the command dntthat will display and any icons
that will appear. If you omit the Caption of tithar, the project name will appear in the
message box title bar.

E.g

If txtAddress. Text = Then
MsgBox Please Enter your address. , vbOKOmddress required
Endif

3.6 Retrievi ng a Value from the M sgBox() Functin

The MsgBox statement works fine for informing usefrproblems or prompting them to
take an action. If you need to obtain a decisiomfusers, however, you must return a
value by using the MsgBox() function.

* OK--Displays a single button with the caption OK.
* OK, Cancel--Displays two buttons in the message bdideatisers choose
between accepting the message and requesting ellesina of the operation.

* Abort, Retry , Ignore--Displays three buttons, usualyglwith an error
message.

* Yes, No, Cancel--Displays three buttons, typically wituestjon.

* Yes, No--Displays two buttons for a simple yes-or-noaoi

* Retry, Cancel--Displays the two buttons that allow siseretry the operation or
cancel it.

g
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Figure 1: Show a VB source code and the geneméssage box

3.7 Sending Information to the Printer



When you print using PrintForm all output is sesmiaggraphics. The Printer.Print is used
to set up output to a printer. When the statementd?.Print is encountered, you desired
output will be added to the Printer object. VB osgnds the contents of the
Printer.object when it encounters an EndDoc or NayeFmethod.

i.) Formatting Line

To enhance the presentation of your output thetfeeimeed to format you object texts or
objects.

The comma, semicolon, Tab function and Spc funsteme used to format text in VB
The print page takes five columns per line. Eactinefcolumns is referred to as a print
zone. A comma is use to advance the position otgutioutput to the next print zone

within a page.

Example
Printer.P rint, Processing

This prints Processing in the next print zone.

Printer.P rint Data, Processing

Prints Data in print zone 1 and Processing lasqa in print zone 2
The output will look like

Data Processing

ii.) Semico lon:
Semi colon is used if you need to separate priiéeas without advancing to to nest
print zone.

Printer. Print Department: ; Computer Science

The output will look like
Department: Computer Science

Compare this output with the one generated withudeeof a comma

Printer. Print Department:, Computer Science



The output will look like
Department: Computer Science

Please note that if the last character of a lineutput is a semicolon or a comma, the
next Print command will continue on the same lingheut moving to the next line
provided the printer has not reach the last piomiezfor that page.

For example:

Printer.Print Department: ;
Printer.Print Computer Science

Will output as

Department: Computer Science

To print a blank line use the Printer method withay items to print
Example:

Printer.Print

Thus the statements

Printer.Print Department: ;

Printer.Print Computer Science

Printer.Print

Printer.Print Level: ;

Printer.Print 300

Will output as

Department: Computer Science

Level: 300

iii.) The Tab Function
Syntax



Tab (Columnposition) : This is used to place apgheting of an item in as specified
position on a printed line. The column positionafed in the Tab function is a absolute
one that is, position 1 1 means column 1 whiletpwsi30 means column 30 on the line
Example

Printer.print Tab (30) School of Science and Tedhgy
Printer.Print Tab (10) Department: ; Tab (22) n(poter Science

Will output as

School of Science andhirmlogy
Department: Computer Science

Notice that since column position in a tab functi®nelative, the Tab function for the

Computer science print item could only start froosijon 22 to create room for the
Department: starting from column position 10.

The Spc Function
Syntax
Spc(Noofspacesadvance)
This function is used to advance a number of spoasthe last item in a printed line
Example

Printer.Print Department: ; Spc(5) Computer Soge

Will output as
Department: ~ Computer Science

iv.) The NewPag e and EndDoc Statement
The NewPage is used to send the current page forititer and clears the printers object
in memory so that a fresh page can begin. The Eaaibeihod sends tha current page to

the printers and terminates the current printiracess.

Example

Private Sub PrintDetails()



Printer.Print "Department”, Level

Printer.Print "Mathematics , 300

Printer.Print "Economics , 400

Printer.Print "Accounting , 100

Printer.Print "Nursing , 400

Printer.EndDoc 'This will tell the printer it hasithed.

End Sub

Everything that appears in position will get prohtey the default printer The printer
enddoc is used to tell the printer the job is fied.

Will output as

Department  Level
Mathematics 300
Economics 400
Accounting 100
Nursing 400

4.0 Conclusion

As programming become more complex, it may be rsacggo work with variables that
hold more than one value. In the case, yarreaan be used to streamline your code by
allowing you create shorter and more efficient ailes.

5.0 Summary
In this unit we covered arrays and descrideow to display messages using the

MessageBox command, and how to send documémtsa printer. Printed copies of
documents are also referred to as hardcopies.

6.0 Tutor Marked Assignment
Q1. Write a VB program sent your name, addresso#imel personal details to a printer?
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1.0 Introductio n

A data file is a named collection of rethteecords normally kept in external storage.
Data stored in files are permanent until you decitb delete them. Data files once they

have been created can be used as input for the @ague@m for as many program run as

you want without having to retype data. Data fileslitate the sharing of data by many

applications. Each record is broken downo irfields. For example, in the Student
registration file, information on Matriculatidvumber, Name, School, Department, and

Level, make up a record.

Matriculation Name Scfpool Departinent Level
Number

Table 1: Studentsrecord

2.0 Obijectives
At the end of this unit, you should be able to:

» Explain why data are stored in files
» Use various VB statements to implement file pssing
» Provide sample codes in VB to demonstrate fitepssing

3.1 Working with Files

This refers to the manner in which data are orgahistored and retrieved. Two major
ways of file organization are sequential and random



The three main steps used for processing fileagfellow:
1. Open the file: A file must be open for datdéoread or written to it.

2. Read or Write records to a file

3. Close the file

i.) The Open Statement

The Open statement makes a file ready for usesyhiax of the Open statement is

Open Filename For mode As #Filenumber [Len —oR#length]
» Filename is the name of the file to be openraag include the drive and the path

if not in the current directory

» The mode is used to indicate the way that tleadiaccessed and could be INPUT,
OUTPUT, APPEND or RANDOM

File | Description |
ode
Input Th|s is used to read data already storeddrsk
Output Used when data are output from a prograsnaartten on the disk.
New data are written at the beginning of the filegrwriting any
existing data.
Append [Jsed when data are to be added to thefeardaxisting file.

Random [Allows input and output of data and rectodse accessed in any
order.

Table 2: File modes

* Filenumber is a number associated with the egdite. It value can be from 1 to
511.

» The Recordlength is the number of characteesrgcord and can be up to 32,767
characters. This is usually associated with Ranfiles

Examples of O pen Statement




Open Studrec.dat For Input As #1

This opens a file named Studrec as an Input filaéncurrent directory calling it file
#1

Open A:\library.dat For Output As #2

This opens a file named library.dat as an Outpetidi drive A calling it file #2
Open A:nventory.dat For Random As #3 len = 30

This opens a file named Inventory.dat as a Randlermfdrive A calling it file #3

with record length of 30.

ii.) Close Statement

The close statement is used to close the operedd)flind terminates the processing
of a disk file. The syntax of the close statement i

Close #Filenumber

Filenumber is the number associated with file odene

Examples

a) Close #1

This closes file #!

b) Close #1, #2, #3

This Closes file #!, #2 and #3

c) Close

This closes all opened files

iii.) Using FreeFile F unction

For a small project it may be easy for you to as$ig number 1, 2 3 as so on to your
files as they occur without conflict. Howeyefor large projects this may not be

feasible in which case you canusethe Heekfictionto assign the next available
file number to your file as they occur.



3.2 Working with Sequentia | Files

Sequential files contains data elements dtoome after the other according to a
particular order. Data are read from a sequengwice in the same sequence that they
were written. To locate a record in a sequentialyfou must start from the beginning,
and move from one record to the other until thermds found or you get to the end
of the file.

I.) Reading Data in a Sequential File
To read data in a sequential file, the file musbpened first in a Input mode. Then
use the input statement. The Syntax for the Inpategent is:

Input #Filenumber, listoffields
Example

Input #1, IbIMatricno.Caption, IbIName.Caption,3ichool.Caption,
IbIDepartment.Caption, IblLevel.Caption
Input #2, intScorel, intScore2, intTotalscore

ii.) The EOF Statement
This statement is used to mark the end of file.e §neral Syntax is:
EOF (filenumber)

iii.)  Writing Data to a Sequentia | File

Before data can be placed in a sequential fileuist be opened first in either Output

or Append mode. The write statement is usedaoep datain a sequential file. The
general syntax of the Write statement is

Write #Filenumb er, listoffields
Examples

Write #1, txtMatricno.Text, txtName.Text, txtSchaaxt, txtDepartment. Text,
txtLevel. Text
Write #2, intScorel; intScore2; intTotalscore

3.3 Working with Random Files

Random files allow data to be read in any ordeikerd sequential file. Random files

allow data to be accessed directly withotwértsg from the beginning and moving
from one record to the other until the data is thonone gets to the end of the file.



Before a record can be used as arandom foe nged to set upits structure with a
Type statement and then dimension a record varddhilee data type. The following
code uses the Type statement to declare Studemwtrgpe:

Private Type Student
Matricnum As String *12
Name As String *20
School As String * 20
Dept As String * 20
Level As Integer

End Type

To access a custom record type use the dotioretafThis is similar to accessing object
properties

Dim Studl1 As Student
Studl1.Matricnum = NOU050010456
Stud1.Name = Sonekan Tunde
Studl1.School = Social Sciences
Studl1.Dept= Accounting
Stud1.Level =400

i.) Reading and Writing a Random file

The Put and Get statement are used to access rdieem

ii.) Using the P ut Statement
The put statement is used to add or store rectochinandom file. The syntax of the put

statement is as follow

Put filenumber, [recnumber], listoffields.
Put #2, intScorel, intScore2
Examples

iii.) Using the Get Statement
The get statement is used to retrieve recbmn a random file. The syntax of the
statement is as follow

Get filenumber, [recnumber], listoffields.

Examples
Get #1, intScorel, intScore?2, intTotalscore

get



iv.) Using the Seek statement
The seek statement isused to move from ddecorrecord. The seek statement has two
parameters which are the file number and the reconaber.

Example
Seek #1, 5

This causes the next Put or Get to access reconthens.

4.0 Conclusion
One of the features of a computer that makestilslé for data processing is its ability to

store data either temporarily or permanentyata files are used to store information
more permanently in secondary storage devices. Odés once they have been created

can be used as input for the same program for ay pragram run as you want without

having to retype data. Data files are very esskiatialata processing

5.0 Summary

Data processing applications such as inventggyroll, accounting, budgeting, and
student s information systems require that data stored permanently in afile. In this
unit we explained the meaning of a file and covérew Visual Basic language is used to
implement the processing of files.

6.0 Tutor Marked Assignments
Q1. What are the differences between a sequéiteiaind a random file?
Q2. What is the purpose of the EOF statement?

7.0 References/Further Readingss

Julia Case Bradley, Anita C. Millspaugh, ProgramgrmVisual Basic 6.0, McGraw-
Hill Higher Education, 2002

Jan L. Harrington, SQL Clearly Explained, Morgarukann Publisher, An Imprint of
Elsevier Science, 2003, USA
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1.0 Introductio n:

There are many relational DBMSs. All relationalate@se management systems speak a

common language called SQL (Structured Query Laggud he aim of this language is

to store, manipulate, and retrieve data storedlational databases. SQL combines the

familiar database concept of tables, rowscamis), and columns (field) and the
mathematical idea of a set. Typical SQL opserdefine the fields to be processed, the
table containing the fields, the range of recoodsd included, and, for records retrieval,

the order in which the returned records are present

2.0 Obijectives
At the end of this unit, you should be able to:

» Explain the meaning an and use of SQL
* Give examples of basic SQL statement
» Demonstrate the use of SQL statements with elesmp

3.1 Structure of a SQL Statement
A SQL statement consists of the following threemm@mponents:

I. The SQL operation
ii. The target
iii. The Condition

i) The SQL O peration



The four basic operations performed by a SQhta Manipulation Language statement
are:
SELECT, INSERT, UPDATE and DELETE.

i) The Target
All SQL DML statement operates on at least oneluteta tables or views. The essence of

the target component is to identify thoseébleds or views. In specifying out the target
component you may use the FROM clause

iii) The Condition
The condition component is specified by the WHERIlause and identifies the specific
rows to be operated on by SELECT, UPDATE, or DELET&ement.

3.2 Using SQ L Statements
In the following sections we shall cover five baSQL statements

i. SELECT
ii. INSERT
iii. CREATE
iv. UPDATE
v. DELETE

3.3 Using the SELECT Statement:
This is probably the most common and widelyduskall SQL statements. It is used to

retrieve data from a database. The retrieval td dey be done from one or more tables
or views. A select statement always hasgetarcomponent specified in by the FROM

clause and often has a condition statementfgeetly the WHERE clause. Study the
following uses of the SELECT statements.

Syntax

SELECT "column_name" FROM "table_name"

To illustrate with the above syntax, assume thahaxee the following table:

Table: Student_ Information

Matric_No Name Department Level

NOU0400010311| Adamu Complter 400
Science

NOUO500011211] James Economics 300

NOUO0600012311| Peter Mathemptics 200

NOUO0700034435| Musa Nursing[ 100

NOUO0/700042341| Sule Computer 100




Sclence

NOU0600051332| Adebayo Accqunting 200

Also, let us assume that we are interested in @gicnlation number of all the students
in the Student_Information table: To accomplisi,tive use the command:

a.) SELECT Matric_No FROM Student_Information
The result of the selection will be:

NOU0400010311
NOU0500011211
NOU0600012311
NOUO0700034435
NOUO0700042341
NOU0600051332

Similarly to select all the departments from thedsint_Information table you can use the
command:

b.) SELECT Department FRO M Student_Information
The result of the selection will be:

Computer Science
Economics
Mathematics
Nursing
Computer Science
Accounting

Notice that the result of the SELECT statement.)rproduced some redundancies i.e.,
the department Computer Science appears twiceavoid this, you may which to
apply the command DISTINCT after SELECT. Thabiselect all distinct departments
in table Student_Information write

c.) SELECT DISTINCT "department " FROM "Student_ | nformation”
The result of the selection will be:
Computer Science

Economics
Mathematics



Nursing
Accounting

Next, we might want to conditionally select theadltbom a table. For example, we may
want to only retrieve student names with Level &®00. To do this, we use the
WHERE clause. To select all Names with Level ali2®@ in the Student_Information

Table, we apply the commands

d.) SELECT Name FROM Student_Information WHERE Level> 200

The result of the selection will be:

Adamu
James

So far, we have seen how to retrieve relevdata from a table using SELECT and
WHERE commands. Sometimes, however, you may viantesult of your query to be

in a particular order. This could be in ascegdirder, in descending order, or could be
based on either numerical value or text ealu To achieve these, you can apply the
ORDER BY clause to achieve your goal. The syntax ah ORDER BY statement is as

follows:

SELECT "column_name"

FROM "table_name"

[WHERE "condition"]

ORDER BY "column_name" [ASC, DESC]

In the syntax written above:
[ ] means that the WHERE statement is optional Whenused it appears before the
ORDER BY command

ASC means Ascending
DESC means Descending
When neither ASC nor DESC is specified, ASC is make the default. It is possible to

order by more than one column. In this case, th®BIRBY clause above is written as:

ORDER BY "column_namel" [ASC, DESC], "column_nam@RSC, DESC]



For example, we ma y wish to list the contentshefTable, Student  Information by
Name, in ascending order: We use the command

e) SELECT Name, department, level FROM Student_lformation ORDER B Y
Level,
Name

Result

Adamu  Computer Science 400
Adebayo Accounting 200
James Economics 300
Musa  Nursing 100

Peter = Mathematics 200
Sule  Computer Science 100

f.) Using the COUNT Command

The Count command is an arithmetic function thimives you to count up the number of
row in a certain table.

The syntax is: SELECT COUNT ("column_name") FROMIE _name”
For example, if we want to find the number of dépants in the table we use the
command

SELECT COUNT (Department) FROM Student_ Information

The result of the selection will be:

Count(Department)
6

g.) Combining the COUNT and DISTINCT Commands

COUNT and DISTINCT can be used together in a statgno fetch the number of
distinct entries in a table. For example, if we w@anfind out the number of distinct
department, we type in the following



SELECT COUNT (DISTINCT Department) FROM Student dimhation

The result of the selection will be:

Count(DISTINCT Department)
5

3.4 Using the CREATE Command
Tables are the basic structure where data is stordn@ database. When developing data

processing applications, the programmer oraDarocessing manager must first create
database and then tables within the databaseghhamany database tools allow you to

create tables without writing SQL, it is ioffant to note that SQL uses the CREATE
TABLE command for creating table.

A table as discussed earlier isdivided nowws and columns. Each row represents one
piece of data, and each column can be thougihtas representing a component of that
piece of data. So, for example, if we have a t&rieecording student information, then

the columns may include information such &&triculation Number, Name, School,
Department and Level. As a result, when wgecify or create a table, we include the
column headers and the data types for that paaticalumn.

The SQL syntax for CREATE TABLE is:

CREATE TABLE "table_name"
("column 1" "data_type_for_column_1",
"column 2" "data_type for_column_2",

2)

Thus if we are to create the Student_informatiduetased in the preceding examples,
we type

CREATE TABLE Student_information (
MatricNo varchar(12),

Names varchar(50),

Dept varchar(50),

Level integer)

Now that you know how to write simple queries ttisve information from a table and
the command for creating a table, we shall loah@iNSERT, UPDATE and DELETE
command.



3.5 Using the INSERT Statement

The INSERT statement is used to create new rowataf in a target database table or
view. The statement provides a list of columns Whilitreceive the data provided and the
corresponding list having the data elements toléeep in each column.

The general syntax for inserting data into a taiple row at a time is as follows:
INSERT INTO "table_name" ("columnl”, "column2")...

VALUES ("valuel", "value2", ...)

Assuming that we have a table that has the follgwsinucture,

Table Student_Information

Column Name[ Data Type
Matric_No Varchar (12)
Name Vvarchaf (50)

Dept Varchar(50)

Level Number

and now we wish to insert one additional row irtite table representing the data for
student with Name: Sonekan Tunde

Matriculation number: NOU050010456

Department: Accounting

Level: 400

The SQL statement will be written as:

INSERT INTO Student_Information (MatricNo , Name, Dept, Level)
VALUES ('NO U050010456°', Sonekan Tunde, Acco ting, 400)

3.6 UP DATE Statement

This statement is used to modify the data alréadytable or view. The syntax of the
Update statement is:

UPDATE "table_name SET "column_1" = [new value] BRE {condition}

For example, say we currently have a table withfdtHewing data:

Table Student _Information



Matric_ No Name Dept Level

NOU050010456 Sonekan Tunde Accounting 400
NOU050010457 Daramola Kemi CIS 400
NOU050010459 Akinlabi Oluwafemi Economics 400

If at a point in Sonekan s Tunde career, he dedm&ave a change of department from
Accounting to Economics. His record would needdgaipdated. To do this, use the

following SQL statement:

UP DATE Student_ Information
SET Dept = Economics

WHERE MatricNo = "NOU050010456 "
The resulting table would look like

Table Student_Information

Matric No Name Dept Level

NOU050010456 Sonekan Tunde Economics | 400
NOU050010457 Daramola Kemi CIS 400
NOU050010459 Akinlabi Oluwafemi Economics 400

Note that the matriculation number which is uniguell students in a university was
used as the search key.

3.7 Using the DELETE Statement
The DELETE statement is used to remove rows fratatabase table or view.

The syntax for this is DELETE FROM ""table_name WRE {condition}

For example, if Daramola Kemi is withdrawn from tln@versity for poor academic
performance or voluntarily, her data ma y be delétem the student records. To do this,

type
DELETE FROM Student_ Information WHERE Matric_No = " NO U050010457 *

The new content of the database will look like:

Table: Student_Information
Matric No Name Dept Level
NOUO050010456 Sonekan Tunde Economics | 400



NOU050010459 Akinlabi Oluwafemi Economics 400

4.0 Conclusion

The use of SQL statement increases the product¥ipyogrammers in the development
of applications. SQL statements allows table batex allow insertion, update, deletion
of records, etc to be performed easily.

5.0 Summary

This unit covers describe and explain the use sicaQL statements. Most modern day
programming languages support the use of SQemtits. The SQL statement allows
easily manipulations of record in database. Wdlu find the skills acquired in this unit
very useful in your career as a Data Processingppeel

Exercise

Develop a simple data processing applicatibiat have features to add, delete, search,
edit, access first, access next, access queviand last student record from a database.
The wusers interface should look like Figurdle information stored for each student
contains Matriculation Number, Name, School, Dapant and Level. Hint: Adapt the

sample codes and follow the procedures given beomrite your application.

STUDENT REGISTRATION INFORMATION

Studcnt Registration Information 2

Student Reglstration Infermation

Matric Mo | |

Mame | |

school | |

Dept || |

Aad

Crzlet
Search slete
Cdit

FirsL | el | Prr.l.riuus| Lasl |

Figure 1: User Interface

Sample codes

Source Code for command (First)



Private Sub Command1_Click()
If datstud.constud.State <> adStateOpen Then diatstustud.Open

If rstud.State <> adStateOpen Then rstud.Open ¢6ekeom tblstud”,

adOpenDynamic, adLockOptimistic

With rstud
If .RecordCount <> 0 Then

.MoveFirst

txtdept.Text = Dept
txtmat. Text = IMatricNo
txtlev.Text = Level
txtsch.Text = !School
txtname.Text = INames
End If

End With

End Sub

Source Code for command (Next)
Private Sub Command2_Click()
If datstud.constud.State <> adStateOpen Then diatstostud.Open

If rstud.State <> adStateOpen Then rstud.Open t6efeom tbistud”,

adOpenDynamic, adLockOptimistic
With rstud
If .RecordCount > 1 Then
.MoveNext
If Not .EOF Then
txtdept. Text = !Dept
txtmat. Text = IMatricNo
txtlev.Text = ILevel
txtsch.Text = ISchool
txtname.Text = INames
Else
MsgBox "No more Records Found ", vbinformatioMessage Box"
End
End If
End If
End With
End Sub

Source Code for command (Previous)

datstud.constud,

datstud.constud,



Private Sub Command3_Click()
If datstud.constud.State <> adStateOpen Then diatstustud.Open
If rstud.State <> adStateOpen Then rstud.Open ¢6ekeom tblstud”, datstud.constud,
adOpenDynamic, adLockOptimistic
With rstud
If .RecordCount > 1 Then
.MovePrevious
If Not .EOF Then
txtdept. Text = !Dept
txtmat. Text = MatricNo
txtlev.Text = ILevel
txtsch.Text = ISchool
txtname.Text = INames
Else
MsgBox “No previous record", vbinformation, "Mage Box"
End
End If
End If
End With
End Sub
Source Code for command (Last)
Private Sub Command4_Click()
If datstud.constud.State <> adStateOpen Then diatstustud.Open
If rstud.State <> adStateOpen Then rstud.Open t&efeom tbistud”, datstud.constud,
adOpenDynamic, adLockOptimistic
With rstud
If .RecordCount <> 0 Then
.MovelLast
txtdept. Text = !Dept
txtmat. Text = MatricNo
txtlev.Text = ILevel
txtsch.Text = !School
txtname.Text = INames
End If
End With
End Sub

Source Code for command (Add)

Private Sub Command5_Click()

If datstud.constud.State <> adStateOpen Then diatstostud.Open

If rstud.State <> adStateOpen Then rstud.Open ¢6ekeom tblstud”, datstud.constud,
adOpenDynamic, adLockOptimistic



With rstud
If txtdept.Text = ™ Or txtlev.Text = "™ ©O txtmat.Text "™ Or txtname.Text = "™ Or
txtsch.Text =" Then
MsgBox “Incomplete Registration”, vbCritical, "[Seage Box"
Else
AddNew
IMatricNo = txtmat.Text
Dept = txtdept. Text
ISchool = txtsch.Text
INames = txtname.Text
ILevel = txtlev.Text
.Update
MsgBox "Registration Successfull!!", vbinformatidiMessage Box"
Call clr
End If
End With
End Sub
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Source Code for command (Edit)
If datstud.constud.State <> adStateOpen Then diatstostud.Open
If rstud.State <> adStateOpen Then rstud.Open t&efeom tbistud”, datstud.constud,
adOpenDynamic, adLockOptimistic
With rstud

If txtdept.Text = ™ Or txtlev.-Text = "™ 0O txtmat.Text = "™ Or txtname.Text = ™ Or
txtsch.Text =" Then

MsgBox "Incomplete Registration”, vbCritical, "llsage Box"
Else



IMatricNo = txtmat.Text
IDept = txtdept. Text
ISchool = txtsch.Text
INames = txtname.Text
ILevel = txtlev.Text
.Update
MsgBox "Update Successful!!", vbinformation, "Mege Box"
Call clr
End If
End With
End Sub

Source Code for command (delete)
Private Sub Command6_Click()
If datstud.constud.State <> adStateOpen Then diatstostud.Open
If rstud.State <> adStateOpen Then rstud.Open t&efeom tbistud”, datstud.constud,
adOpenDynamic, adLockOptimistic
If txtdept. Text <>"" And txtlev.Text <> "" And tmat.Text <> "" And txthame.Text <>
"™ And txtsch.Text <> "" Then
MsgBox "Sure you want to delete this Record", gsMo, "Message box"
If vbYes Then
With rstud
.Delete adAffectCurrent
.Requery
MsgBox "Recod Deleted", vbinformation, "Mess&ype"
End With
End If
End If
End Sub
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Source Code for command (Search)
Private Sub Command8_Click()
If datstud.constud.State <> adStateOpen Then diatstostud.Open
If rstud.State <> adStateOpen Then rstud.Open t&efeom tbistud”, datstud.constud,
adOpenDynamic, adLockOptimistic
With rstud
Filter = "MatricNo="" & txtmat.Text & ""

If Not .EOF Then

txtname.Text = INames

txtdept.Text = IDept

txtlev.Text = ILevel

txtmat. Text = !MatricNo

txtsch.Text = ISchool

Else

MsgBox "This name was not found in the databagdeCritical, "Message Box"

End If
End Sub
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Database Connection

Step 1
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Step 2 Right clickin the project explorerrin®dd a data environment this is what it
looks like:
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You could rename it if you wish to but this ha&gb rename form data environmentl to
datstud likewise connectionl has also been renamechstud.

Step 3 Right on the constud an click on the pitigsethis is what you will see:
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Step 4 Use connection string as shown on thesaieot then build. To build, you need

to supply your data source name. If you ehamot created any, enter anew data source
name.

Step5 Select the database used from the outliatdbases then proceed

Step 6 Repeat step 4 because you don t haveeated data source.

Step 7 You then select your database that hasdreated then you click ok!

Step 8 Test you connection. If successfitl, means that your data source has been
successfully created otherwise repeat the stemagai

Step 9 - Right click in the project explorer andl @imodule.
Step 10 Declare your recordset in this modul®ksys

Public rstud As New ADODB.Recordset
Public rsass As New ADODB.Recordset

Step 11 Link each recordset with the correspandtable that has been created in the
database in your form load() as follows:

Private Sub Form_Load()

If datstud.constud.State <> adStateOpen Then diatstustud.Open

If rstud.State <> adStateOpen Then rstud.Open ¢6ekeom tblstud”, datstud.constud,
adOpenDynamic, adLockOptimistic

End Sub

6.0 Tutor Marked Assignments

Q1. Whatis a DBMS? Give 5 Examples
Q2 Using any of the DBMSs create table 1( i.e &tiadinformation) and execute the
SQL

SELECT statements (a-g) in section 3.3

7.0 References/F urther Readings

Jan L. Harrington, SQL Clearly Explained, Morgarukaann Publisher, An Imprint of
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