
 

 

                  EDO UNIVERSITY IYAMHO  

 Department of Computer Science      
                  CMP 222: File Organization and Management 

 

 

Instructor: Mr. Acheme David  email: acheme.david@edouniversity.edu.ng 

Lectures: Tuesday, 1pm – 3pm, NLT1, phone: (+234) 802889197 

Office hours: Mon-Fri 8:00am to 4 PM (except lectures hours). 
 
 
Description: This course is intended to give the students a general knowledge of the 

concept and definition of computer files, file systems and records, a study of the methods 

of file processing, Information representation, indexing, search and retrieval, Database 

management systems and issues in information management systems  

 

 

Assignments: We expect to have 5 individual homework assignments throughout the 

course in addition to a Mid-Term Test and a Final Exam. Home works are due at the 

beginning of the class on the due date. Home works are organized and structured as 

preparation for the midterm and final exam, and are meant to be a studying material for 

both exams.  

 

Grading: We will assign 15% of this class grade to home works/assignments, 15% for the 

mid-term test, and 70% for the final exam. The Final exam is comprehensive. 

 

 

Lectures: Below is a description of the contents. We may change the order to 

accommodate the materials you need for the projects.  

 
 
 

WHAT IS A FILE 
 

A file is a collection of data stored in one unit, identified by a filename. It can be a 

document, picture, audio, video stream, data library, application, or other collection of 

data Files in computers store for us DATA/INFORMATION and PROGRAMS. 
 
All files names end with extensions…. .docx, .cdr, .pdf, .jpg .gif, .exe 
 

 

WHAT IS A FILE SYSTEM 
 

This can be said to be a system, used to control how data is stored and retrieved. It is a system 

that manages and organizes all computer files, stores them and makes them available when 

they are needed. Without a file system, information that are kept in a storage area would be 

one large body of data with no way to tell where one piece of information steps and the next 

begins. By separating data into piece and giving each piece a name, the information is easily 

separated and identified. Taking its name from the way paper-based information systems are 

named, each piece of data is called a file. The structure and logic rules used to manage the 

groups of information and their names are called file system. 

 

 

 

 

 

 

 

 



 

 

TYPES OF FILE SYSTEM 
 

Computers use particular kinds of file systems (sometimes abbreviated FS) to store and 

organize data on media, such as a hard drive, the CDs, DVDs, and BDs in an optical drive 

or on a flash drive. 
 
A file system can be thought of as an index or database containing the physical location of 

every piece of data on the hard drive or another storage device. The data is usually 

organized in folders called directories, which can contain other folders and files. 
 
Any place that a computer or other electronic device stores data is employing the use of 

some type of file system. This includes your Windows computer, your Mac, your 

smartphone, your bank's ATM... even the computer in your car! 
 
WINDOWS FILE SYSTEMS 
 

The Microsoft Windows operating systems have always supported, and still do support, 

various versions of the FAT (File Allocation Table) file system. 
 
In addition to FAT, all Microsoft Windows operating systems since Windows NT support 

a newer file system called NTFS (New Technology File System). 



 

 

 
All modern versions of Windows also support exFAT, a file system designed for flash 

drives. A file system is a setup on a drive during a format 
 
More About File Systems 
 

Files on a storage device are kept in what's called sectors. Sectors marked as unused can 

be utilized to store data, which is typically done in groups of sectors called blocks. 
 
It's the file system that identifies the size and position of the files as well as which sectors 

are ready to be used. 
 
Over time, due to the way the file system stores data, writing to and deleting from a 

storage device causes fragmentation because of the gaps that inevitably occur between 

different parts of a file. 
 
Without a structure for organizing files, it not only would be next to impossible to remove 

installed programs and retrieve specific files, but no two files could exist with the same 

name because everything might be in the same folder (which is one reason folders are so 

useful). 
 
Note: What I mean by files with the same name is like an image, for example. The file 

IMG123.jpg can exist in hundreds of folders because each folder is used to separate the 

file, so there isn't a conflict. However, files can not contain the same name if they're in the 

same directory. 
 
A file system doesn't just store the files but also information about them, like the sector 

block size, fragment information, file size, attributes, file name, file location, and directory 

hierarchy. 
 
Some operating systems other than Windows also take advantage of FAT and NTFS but 

many different kinds of file systems exist, like HFS+ used in Apple product like iOS and 

macOS. Wikipedia has a comprehensive list of file systems if you're interested to find out. 

Sometimes, the term "file system" is used in the context of partitions. For example, saying 

"there are two file systems on my hard drive" doesn't mean that the drive is split between 

NTFS and FAT, but that there are two separate partitions that are using the file system. 
 
Most applications you come into contact with require a file system in order to work, so 

every partition should have one. Also, programs are file system-dependant, meaning you 

can't use a program on Windows if it was built for use in macOS. 
 
CLASIFICATION OF FILE 
 

Files can be classified in two ways and two set of terms developed for each as follows 

Physical file :this focuses on how data is stored and retrieved from storage device, the set 

of terms developed for its functions are :, 
 

-Physical record 
 

-Field 
 

-Character 
 

Logical files: this focuses on the relationship between data. The set of terms developed for 

its description are 



 

 

Logical records of entity 
 

Data item “attributes of entity” 
 

Thus a “logical file” is a file viewed in terms of what data items its records contain and 

what processing operations may be performed up on the file. 
 
BASIC TERMINOLOGIES OF THE FILE SYSTEM 
 

1-DATA: Raw fact that has little meaning unless they have been organized in some logical manner. 
 

The smallest piece of data that can be recognized  by the computer is a single character [e.g. 
 

26alphabet [A-Z], 10 digit [0-9], 13 special characters including viz:+ - ? etc. 
 

 

Single character requires 1-byte of computer storage. Therefore we can define data as an item or 

group of items that do not make meaning on their own. 
 
2-FIELD: This is a character or group of characters [Alphabetic or numerical] that 

hasspecific meaning. The field may defined as a telephone number, a date of birth, 

customers name etc. 
 
3-RECORD: This is logically connected sets of one or more fields that describes a person, place 

orthing e.g. a student examination record; number of courses taken etc. 
 
4-FILE: A file is a collection of related records for example a file containing the record 

ofstudent currently enrolled at MOUAU or UNN. SIZE OF DATA 

 

-bit The fundamental unit of memory inside a computer is called a bit, which stands for 

binary digit. It is a contraction of the words binary digit. Thus, a bit is a binary digit; i.e., a 

0 or 1. 
 
Everything is stored on the computer in units of bits. 
 

 

• Because most data communications is serial in nature, most data communication and 
networking services indicate capacity in unit of bits per second; e.g., Ethernet 
operates at 10 million bits/sec (Mbps). 

 
• 

 

 

• 

 
 
 
Some communication schemes, such as Fibre Channel, are parallel and describe 

capacity in terms of bytes/sec. but that is less common. 

 

Digital computers use binary numbers to represent and store data. Why use binary 

numbers? For simplicity. While the decimal system (base 10) must use ten different 

digits (0-9) to represent numbers, the binary system (base 2) requires only two digits 

(0-1). 

 
 
• Since we only need two digits to represent any number, it becomes quite easy to use 

electrical circuits which act like switches to represent 0 as "off" and 1 as "on". (This 
is why in the digital age many manufacturers show off and on as 0|1 on their 



 

 

 
appliances). So, computer memory chips are simply many, many (electronic) 

switches, each with the ability to represent either 0 or 1. 

 THE BYTE




• Memory combines individual bits into larger units.  
• Byte is equivalent to 8 bits, also called an octet.   
• Computer media, including memory and disk drives, generally report their size in 

terms of bytes, such as 256 MB of RAM or a 120 GB hard drive.   
• A byte, historically, is a computer architecture term that refers to a memory storage 

of a single character.   
• The standard unit of measurement for storage capacity on a computer is the byte. 

One byte is used to represent and store one character, which can be a letter, number, 
or other symbol. (Or, in the case of graphics, one byte represents one pixel).   

• One byte is composed of 8 bits. What is a bit? A bit is one binary digit: either a 1 or 
a 0. Why eight bits in one byte? Well, if there were only two bits in a byte, then we  
could only represent four distinct characters, because there are only 2

2
 possible 

combinations of two digits which can only be either 0 or 1. If there were a maximum  
of four bits in a byte then we could represent 2

4
 or 16 different characters. When we 

count the number of different characters we need to represent (A-Z, a-z, and 0-9, 

plus an assortment of various other symbols such as punctuation marks, etc.) it is 

obvious that considerably more than 4 bits (binary digits) per byte will be required. 

So how many bits are actually necessary? 
 
• Microcomputer designers originally decided that the capacity to represent 128 

different characters would suffice. Later, engineers decided that 256 characters 

would be better. So, it turns out that to represent 256 different characters we need a 

maximum of 8 bits (2
8
 = 256 unique combinations). 

 
• If we use different combinations of 8 bits to represent all 256 characters in computer 

storage, the question arises, which binary number represents which character? We 

get our answer from something called the ASCII table. The American Standard 

Code forInformation Interchange, ASCII (as-key), is the standard that decrees what 

characteris represented by what number.   
• ASCII characters 32-126 represent upper and lower-case English alphabetic characters, 

the digits 0-9, and punctuation marks. 



 

 

 

• Wait, I hear you say, didn't I tell you that ASCII uses binary numbers to represent 

characters? It does, but although computers are whizzes with 8-digit binary 

numbers, people are not. Therefore, for our convenience, the ASCII table shows us 

humans the decimal equivalents for those binary numbers. For example, "B" is 

represented as 1000010 inside a computer, but the ASCII table shows 66, the 

decimal equivalent of 1000010.  
• A final note: when computers sort things, they do so according to the ASCII value of 

 

characters. The reason why an item with a space in front of it will appear at the top 

of a list is that the space character is ASCII 32, while "A" is ASCII 65. 
 
Operations on files 
 

• 
 

• 
 

• 
 

• 
 

• 
 

• 
 

• 
 

• 

 
 
 

The most basic operations that programs can perform on a file are: 
 

 

Create a new file 
 

 

Change the access permissions and attributes of a file 
 

 

Open a file, which makes the file contents available to the program 
 

 

Read data from a file 
 

 

Write data to a file 
 

 

Close a file, terminating the association between it and the program 
 

 

Files on a computer can be created, moved, modified, grown, shrunk, and deleted. In 

most cases, computer programs that are executed on the computer handle these 

operations, but the user of a computer can also manipulate files if necessary. For 

instance, Microsoft Word files are normally created and modified by the Microsoft 

Word program in response to user commands, but the user can also move, rename, 

or delete these files directly by using a file manager program such as Windows 

Explorer (on Windows computers) or by command lines (CLI). 

Operations on files : Using Command Line 
 

 

• This document covers the basics in navigating and using the Microsoft Windows 

command line. On this page, you'll learn how to move around in the command line, 

find files, manipulate files, and other important commands. Keep in mind that there 

are over 100 different commands that have been used in MS-DOS and the Windows 

command line. This documents shows the few but most commonly used ones 

https://en.wikipedia.org/wiki/File_system_permissions
https://en.wikipedia.org/wiki/File_attribute
https://en.wikipedia.org/wiki/Open_(system_call)
https://en.wikipedia.org/wiki/Read_(system_call)
https://en.wikipedia.org/wiki/Write_(system_call)
https://en.wikipedia.org/wiki/Close_(system_call)
https://en.wikipedia.org/wiki/Microsoft_Word
https://en.wikipedia.org/wiki/Rename_(computing)
https://en.wikipedia.org/wiki/Rename_(computing)
https://en.wikipedia.org/wiki/File_deletion
https://en.wikipedia.org/wiki/File_manager
https://en.wikipedia.org/wiki/Windows_Explorer
https://en.wikipedia.org/wiki/Windows_Explorer
https://en.wikipedia.org/wiki/Command-line_interface


 

 

• Getting into the Windows command line  
• Open a Windows command line window by following the steps below  
• Click Start 

 
• In the Search or Run line, type cmd (short for command), and press Enter.  

 Understanding the prompt






• After following the above steps, the Windows command line should be shown (similar 

to the example below). Typically, Windows starts you at your user directory. In the 

example below, the user is Mrhope, so our prompt is C:\Users\Mrhope>. This prompt 

tells us we are in the C: drive (the default drive letter of the hard drive) and currently in 

the Mrhope directory, which is a subdirectory of the Users directory. 

 

 Key tips


 
•  
• 

 
• 

 
 
 
MS-DOS and the Windows command line are notcase sensitive. 
 
 
The files and directories shown in Windows are also found in the command line. 
 
 
When working with a file or directory with a space, surround it in quotes. For 

example, the directory My Documents would be "My Documents" when typed. 
 

• 
 

• 

 
 

File names can have a long file name of 255 characters and a 3 character file 

extension. 
 
 
When a file or directory is deleted in the command line, it is not moved into the 

Recycle Bin. 

 
 

• If you need help with any of command type /? after the command. For example, dir 
/? would give the options available for the dir command. 

 OPERATIONS ON FILES


 
Listing the files 
 
Let's learn your first command. Type dir at the prompt to list files in the current directory. 

You should get an output similar to the example image below. Without using any dir options 

this is how dir output appears. As can be seen, you are given lots of useful information 

including the creation date and time, directories (<DIR>), and the name of the directory or 

file. In the example below, there are 0 files listed and 14 directories as indicated by the status 

https://www.computerhope.com/jargon/s/start.htm
https://www.computerhope.com/jargon/d/director.htm
https://www.computerhope.com/jargon/d/drive.htm
https://www.computerhope.com/jargon/h/harddriv.htm
https://www.computerhope.com/jargon/s/subdirec.htm
https://www.computerhope.com/jargon/c/casesens.htm
https://www.computerhope.com/jargon/f/fileext.htm
https://www.computerhope.com/jargon/f/fileext.htm
https://www.computerhope.com/jargon/r/recycbin.htm


 

 

at the bottom of the output.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Every command in the command line has options, which are additional switches and 

commands that can be added after the command. For example, with the dir command you 

can type dir /p to list the files and directories in the current directory one page at a time. 

This switch is useful to see all the files and directories in a directory that has dozens or 

hundreds of files. 
 
The dir command can also be used to search for specific files and directories by using 

wildcards. For example, if you only wanted to list files or directories that begin with the 

letter "A" you could type dir a* to list only the AppData directory, in this above example. 

See the wildcard definition for other examples and help with using wildcards. 
 
Moving into a directory 
 

Now that we've seen a list of directories (shown below) in the current directory move into 

one of those directories. To move into a directory, we use the cd command, so to move 

into the Desktop type cd desktop and press enter. Once you've moved into a new 

directory the prompt should change, so in our example, the prompt is now 

C:\Users\Mrhope\Desktop>. Now in this desktop directory, see what files are found in 

this directory by typing the dir command again. 
 
Understand the files 
 

In the Desktop directory, as shown in the above example, there are 23 files and 7 

directories, representing different file types. In Windows, you are familiar with files 

having icons that help represent the file type. In the command line, the same thing is 

accomplished by the file extensions. For example, "forum posts.txt" is a text file because it 

has a .txt file extension. Time.mp3 is an MP3 music file and minecraft.exe is an 

executable file. How to create a file 
 
You can create a new file from the command line using the edit command, copy con 

command, or using the start command to open a file. But not all operating systems support 

all the above commands 

 

https://www.computerhope.com/jargon/w/wildcard.htm
https://www.computerhope.com/cdhlp.htm
https://www.computerhope.com/jargon/m/mp3.htm
https://www.computerhope.com/jargon/m/mp3.htm
https://www.computerhope.com/jargon/m/mp3.htm
https://www.computerhope.com/jargon/m/mp3.htm
https://www.computerhope.com/jargon/e/execfile.htm


 

 

USING THE START COMMAND 



 

 

start notepad myfile.txt <press enter> 
 

LISTING THE FILE CREATED 
 

After the file has been created using any of the above methods, you can list it by using the 

dir command. 
 
Moving and copying a file 

 

Now that we've created a file let's move it into an alternate directory. To help make things 

easier, create another directory for the files. So, type mkdir dir2 to create a new directory 

in the test directory called dir2. After the new directory has been created, use the 

movecommand to move the example.bat file into that directory. To do this type 

moveexample.bat dir2 at the prompt, if done successfully you should get a message 

indicatedthe file was moved. You could also substitute the move command for the copy 

command to copy the file instead of moving it. 
 
Rename a file 
 
After the file has been moved into the dir2 directory, move into that directory with the cd 

command to rename the file. In the dir2 directory use the rename command to rename the 

example file into an alternate name. Type rename example.bat first.bat at the prompt to 

rename the file to first.bat. Now when using the dir command you should see the first.bat 

as the only file. 
 
Tip: When renaming any file make sure the file has the same file extension. If you were to 

rename the .bat file to a .txt file, it is no longer an executable file only a text file. Also, 

keep in mind that renaming the file to a different file extension does not convert the file. 

For example, if you were to name the file to a .MP3 file it may look like an MP3 audio file 

in Windows, but it is not going to play music. 

 Deleting a file


 
Now that we've had our fun with our new file, delete the file with the del command. Type 

del first.bat to delete the first.bat file. If successful, you are returned to the prompt with 

noerrors and the dir command shows no files in the current directory. 
 
Tip: When deleting files you can also use wildcards to delete multiple files at once. For 
 
example, if the directory contained several .GIF image files you could type del *.gif to delete 
 
all files ending with the .gif file extension. 
 
Renaming a directory 
 
Go back one directory to get back into the test directory by using the cd.. command 

mentioned earlier. Now rename our dir2 directory to something else using the same 

rename command we used earlier. At the prompt, type rename dir2 hope to rename the 

directory to hope. After this command has been completed, type dir and you should now 

see one directory called hope 

 Removing a directory


 
While still in the test directory, remove the hope directory by using the rmdir command. 

At the prompt, type rmdir hope to remove the hope directory. 

https://www.computerhope.com/dirhlp.htm
https://www.computerhope.com/movehlp.htm
https://www.computerhope.com/movehlp.htm
https://www.computerhope.com/movehlp.htm
https://www.computerhope.com/copyhlp.htm
https://www.computerhope.com/copyhlp.htm
https://www.computerhope.com/jargon/c/copy.htm
https://www.computerhope.com/renamehl.htm
https://www.computerhope.com/delhlp.htm
https://www.computerhope.com/jargon/w/wildcard.htm
https://www.computerhope.com/rmdirhlp.htm
https://www.computerhope.com/rmdirhlp.htm


 

 

 
Tip: If the directory you are trying to remove contains any files or directories, you'll 

receive an error. To prevent this error use the /s option. For example, if the hope directory 

still had the first.bat file you would need to type rmdir /s hope at the prompt. 

 Running a program


 

Any file that is an executable file can be run from the command line by typing the name of 

the file. For example, if you listed files using the dir command and see a file named 

"myfile.exe" typing "myfile" at the command line runs that program. 

 How to list available commands


 

After getting a good understanding of using the command line from the steps shown above 

you can move on to other available commands by typing help at the command line. 

Typing "help" gives you a listing of available commands with a brief description of each 

of the commands. 

 conclusion


 

You should now have a good understanding how to navigate the command line, create 

directories and files, rename directories and files, and delete. As mentioned earlier, there 

are hundreds of other commands that can be used at the command line. If you want to 

expand your knowledge even more, we recommend looking at the options available for 

each of the above commands and go through our commands overview. You can also use 

our search to find any command by the name of the command or by the action it performs. 

 METHODS OF FILE ORGANIZATION




 This refers to the Physical arrangement of the records of a file on secondary storage 
devices




 It is used to determine an efficient file organization for each base relation. For example, if 

we want to retrieve student records in alphabetical order of name, sorting the file by 

student name is a good file organization. However, if we want to retrieve all students 

whose marks is in a certain range, a file ordered by student name would not be a good file 

organization. Some file organizations are efficient for bulk loading data into the database 

but inefficient for retrieve and other activities. The objective of this selection


 
is to choose an optimal file organization for each relation. 

 

Types of File Organization 
 

In order to make effective selection of file organizations and indexes, here we present the 

details different types of file Organization. These are: Heap File Organization 

Indexed Sequential Access Methods (ISAM) File Organization  

HEAP (UNORDERED LIST) FILE ORGANIZATION


 

An unordered file, sometimes called a heap file, is the simplest type of file organization. 

Records are placed in file in the same order as they are inserted. A new record is inserted 

in the last page of the file; if there is insufficient space in the last page, a new page is 

added to the file. This makes insertion very efficient. However, as a heap file has no 

particular ordering. A linear search must be performed to access a record. A linear search 

https://www.computerhope.com/jargon/e/execfile.htm
https://www.computerhope.com/overview.htm


 

 

involves reading pages from the file until the required is found. This makes retrievals from 

heap files that have more than a few pages relatively slow. 
 
To delete a record, the required page first has to be retrieved, the record marked as deleted, 

and the page written back to disk. The space with deleted records is not reused. 

Consequently, performance progressively deteriorates as deletion occurs. This means that 

heap files have to be periodically reorganized by the Database Administrator (DBA) to 

reclaim the unused space of deleted records. 
 
Heap files are one of the best organizations for bulk loading data into a table, as records 

are inserted at the end of the sequence; 
 
ADVANTAGES OF HEAP 
 

Heap is a good storage structure in the following situations: 
 

When data is being bulk-loaded into the relation. 
 

IF The relation is only a few pages long. In this case, the time to locate any tuple is Short, 

even if the entire relation has been searched serially. 
 
When every tuple in the relation has to be retrieved (in any order) every time the relation 

is accessed. For example, retrieve the name of all the students. 
 
DISADVANTAGES 
 

Heap files are inappropriate when only selected tuples of a relation are to be 

accessed.  

Hash File Organization 
 
In a hash file, records are not stored sequentially in a file instead a hash function is used to 

calculate the address of the page in which the record is to be stored. 
 
The field on which hash function is calculated is called as Hash field and if that field acts 

as the key of the relation then it is called as Hash key. Records are randomly distributed in 

the file so it is also called as Random or Direct files. Commonly some arithmetic function 

is applied to the hash field so that records will be evenly distributed throughout the file. 
 
WHAT IS A HASH FUNCTION 
 

A hash function that maps names to integers from 0 to 15. There is a collision between 

keys "John Smith" and "Sandra Dee". 
 
A hash function is any function that can be used to map data of arbitrary size to data of 

fixed size. The values returned by a hash function are called hash values, hash codes, 

digests, or simply Hashes. One use is a data structure called a hash table, widely used in 

computer software for rapid data lookup. 



 

 

Indexes Sequential Access Method (ISAM) 
 

In an ISAM system, data is organized into records which are composed of fixed length 

fields. Records are stored sequentially. A secondary set of hash tables known as indexes 

contain "pointers" into the tables, allowing individual records to be retrieved without 

having to search the entire data set. 
 
It is a data structure that allows the DBMS to locate particular records in a file more quickly 

and thereby speed response to user queries. An index in a database is similar to an index in a 

book. It is an auxiliary structure associated with a file that can be referred to when searching 

for an item of information, just like searching the index of a book, in which we look up a 

keyword to get a list of one or more pages the keyword appears on. An index obviates the 

need to scan sequentially through the file each time we want to find the item. In the case of 

database indexes, the required item will be one or more records in a file. As in the book index 

analogy, the index is ordered, and each index entry contains the item required and one or more 

locations (record identifiers) where the item can be found. 
 
While indexes are not strictly necessary to use the DBMS, they can have a significant 

impact on performance. As with the book index, we could find the desired keyword by 

looking through the entire book, but this would be tedious and time-consuming. Having an 

index at the back of the book on alphabetical order to keYW0fd allows us to go directly to 

the page or pages we want. 
 
An index structure is associated with a particular search key and contains record 

consisting of the key value and the address of the logical record in the file contains records 

consisting of the key value of the address of the logical record in the file containing the 

key value. The file containing the logical records is called the data file and the file 

containing the index records is called the index file. The value in the index file are ordered 

according to the indexing field, which is usually based on a single attribute. 
 
A sorted data file with a primary index is called an indexed sequential file. This structure 

is a compromise between a purely sequential file and a purely random file, in that records 

can be processed sequentially or individually accessed using a search key value that 

accesses the record via the index. An indexed sequential file is a more versatile structure, 

which normally has. 
 
Clustered tables 
 

Some DBMSs, such as Oracle, support clustered and non-clustered tables. Clusters are 

group of one or more tables physically stored together because they share common 

columns and are often used together. With related records being physically stored 

together, disk access time is improved. The related columns of the table in a cluster are 

called the cluster key. The cluster key is stored only once, and so clusters store a set of 

tables more efficiently than if the tables were stored individually. 
 
Let us consider a case of emp and dept tables whose instances are shown in table. Both the 

tables have deptno as a common column. In Oracle these tables may be clustered together 

http://ecomputernotes.com/fundamental/information-technology/what-do-you-mean-by-data-and-information


 

 

 
as shown in figure with deptno as a cluster key which is stored only once to improve the 

efficiency of the system. 
 
Illustrates how the EMP and Dept tables would be stored if we clustered the tables based 

on the column Deptno. When these two tables are clustered, each unique Deptno value is 

stored only once, in the cluster key. To each Deptno value are attached the column from 

both these tables. 
 
The choice of whether to use a clustered or non-clustered table depends on the analysis of 

the transactions undertaken previously, but the choice can have an impact on performance. 

Oracle supports two types of clusters: indexed clusters and hash clusters. 

 
 

INTRODUCTION TO DATABASE MANAGEMENT SYSTEMS (DBMS) 
 

We want to find answers to the following questions in this lecture: 
 

What is a database? 
 

What is an entity? 
 

What is a relationship? 
 

What is DBMS? 
 

DATABASE ARCHITECTURE 
 

FUNCTIONS OF DBMS 
 

A database in the most basic sense is an electronic storage depot. More precisely it may be 

defined as a structure that contains entity sets and relationships between those entity sets. 

An entity set is a person, place, thing or event about which you want to keep facts known 

as data. Each entity has identifying characteristics known as attributes. For example, an 

employee‟s entity attributes will likely be such things as lastname, 

firstname,employmentno, etc 
 
An entity set is a collection of related entities which are named 
 

The Relationships between entity sets reflect the fact that, within a database, many 

entities are likely to interact with other entities 
 
CLASSIFICATION OF RELATIONSHIPS IN DATABASES 

 

In database design, it is required that relationships among entities sets be defined, 

generally we classify relationships into 
 
one-to-one relationship written as 1:1, this exists if an entity set A can be matched to 

onlyone entity in set B. for example, an employee manages one department, and one 

department is managed by only one employee. 
 
One-to-many relationship written as 1:M exists if an entity set A can be matched to 

onlyone entity in set B, but an entity in B can be matched to several entities in set A. 

example, an employee is employed in only one department, but a department employs 

many employees 



 

 

 
A Many-to-many relationship written as M:M this exits if an entity in an entity set A 

can be matched to many entities in entity set B and vice versa. An example is A student 

takes many courses, and each course is taken by several students. THE DBMS 

 

A database management system (DBMS) is system software for creating and managing 

databases. The DBMS provides users and programmers with a systematic way to create, 

retrieve, update and manage data. 
 
Popular DBMS are; MS Access, MySQL, and ORACLE 
 

The DBMS manages both the data and the relationships stored in the database. 
 

A DBMS makes it possible for end users to create, read, update and delete data in a 

database. The DBMS essentially serves as an interface between the database and end users 

orapplication programs, ensuring that data is consistently organized and remains easily 

accessible. 
 
•The DBMS manages three important things: the data, the database engine that allows data 

to be accessed, locked and modified -- and the database schema, which defines the 

database‟s logical structure. These three foundational elements help provide concurrency, 

security, data integrity and uniform administration procedures. Typical database 

administration tasks supported by the DBMS include change management, 

performancemonitoring/tuning and backup and recovery. Many database management 

systems are also responsible for automated rollbacks, restarts and recovery as well as the 

logging and auditing of activity. 
 
The Functions of DBMS 
 
The DBMS manages the transactions that take place in a database, it does this by creating 

a data dictionary, which is a structure that stores matadata..i.e. „data about data‟.It takes 

care of all data storage details. 
 
Transforms your logical data request to the match the physical data structures 
 
Allows you to create validation rules governing your data and then enforces those rules 

for you. 
 
Creates data access security through the use of password and other devices 

Promotes data physical security through back up and recovery 
 
Performs various data structure “translations” to let you use data from other 

databases Produces the complex structures that allows multiple-user data access. 
 
DBMS ARCHITECTURE 
 
•The design of a DBMS depends on its architecture. It can be centralized or decentralized 

or hierarchical. The architecture of a DBMS can be seen as either single tier or multi-tier. 

An ntier architecture divides the whole system into related but independent n modules, 

which can be independently modified, altered, changed, or replaced. 
 
In 1-tier architecture, the DBMS is the only entity where the user directly sits on the DBMS 

and uses it. Any changes done here will directly be done on the DBMS itself. It does not 
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provide handy tools for end-users. Database designers and programmers normally prefer 

to use single-tier architecture. 
 
If the architecture of DBMS is 2-tier, then it must have an application through which the 

DBMS can be accessed. Programmers use 2-tier architecture where they access the DBMS 

by means of an application. Here the application tier is entirely independent of the 

database in terms of operation, design, and programming. 
 
3-tier Architecture 
 

A 3-tier architecture separates its tiers from each other based on the complexity of the 

users and how they use the data present in the database. It is the most widely used 

architecture to design a DBMS. 
 
Database (Data) Tier −At this tier, the database resides along with its query 

processinglanguages. We also have the relations that define the data and their constraints 

at this level. Application (Middle) Tier −At this tier reside the application server and the 

programs thataccess the database. For a user, this application tier presents an abstracted 

view of the database. End-users are unaware of any existence of the database beyond the 

application. At the other end, the database tier is not aware of any other user beyond the 

application tier. Hence, the application layer sits in the middle and acts as a mediator 

between the end-user and the database. 
 
User (Presentation) Tier −End-users operate on this tier and they know nothing about 

anyexistence of the database beyond this layer. At this layer, multiple views of the 

database can be provided by the application. All views are generated by applications that 

reside in the application tier. 

 
 

INFORMATION SYSTEMS 
 

A computer information system is a system composed of people and computers that 

processes or interprets information. The term is also sometimes used in more restricted 

senses to refer to only the software used to run a computerized database or to refer to only 

a computer system. 
 
Information Management System (IMS) is a general term for software designed 

tofacilitate the storage, organization and retrieval of information. 
 
INFORMATION CAPTURE AND SECURITY 
 

Information capture is the process of collecting paper documents, forms and 

edocuments,transforming them into accurate, retrievable, digital information, and 

delivering the information into business applications and databases for immediate action. 
 
Information security, sometimes shortened to InfoSec, is the practice of 

preventingunauthorized access, use, disclosure, disruption, modification, inspection, 

recording or destruction of information. It is a general term that can be used regardless of 

the form the data may take (e.g. electronic, physical 
 
Here are some definitions of information systems 
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“Information systems (IS) is the study of complementary networks of hardware and 

software that people and organizations use to collect, filter, process, create, and distribute 

data.” 
 
“Information systems are combinations of hardware, software, and telecommunications 

networks that people build and use to collect, create, and distribute useful data, typically 

in organizational settings.” 
 
“Information systems are interrelated components working together to collect, process, 

store, and disseminate information to support decision making, coordination, control, 

analysis, and viualization in an organization.” 
 
THE COMPONENTS OF INFORMATION SYSTEMS 
 

Information systems are made up of five components: hardware, software, data, people, 

and process. 
 
The first three, fitting under the technology category, are generally what most students 

think of when asked to define information systems. But the last two, people and process, 

are really what separate the idea of information systems from more technical fields, such 

as computer science. 
 
In order to fully understand information systems, students must understand how all of 

these components work together to bring value to an organization. 

 
The Technology component
 

– hardware, software, and data – all fall under the category of technology. 
 

Information systems hardware is the part of an information system you can touch – the 

physical components of the technology. Computers, keyboards, disk drives, iPads, and 

flash drives are all examples of information systems hardware 
 
Software is a set of instructions that tells the hardware what to do. Software is not tangible 
 

– it cannot be touched. When programmers create software programs, what they are really 

doing is simply typing out lists of instructions that tell the hardware what to do. There are 

several categories of software, with the two main categories being operating-system software, 

which makes the hardware usable, and application software, which does something useful. 

Examples of operating systems include Microsoft Windows on a personal 
 
computer and Google‟s Android on a mobile phone. Examples of application software are 

Microsoft Excel and Angry Birds. 



 

 

DATA-The Third Component of Information systems 
 

The third component is data. You can think of data as a collection of facts. For example, your street 

address, the city you live in, and your phone number are all pieces of data. Like software, data is also 

intangible. By themselves, pieces of data are not really very useful. But aggregated, indexed, and 

organized together into a database, data can become a powerful tool for businesses. 
 
Organizations collect all kinds of data and use it to make decisions. These decisions can then be analyzed 

as to their effectiveness and the organization can be improved 
 
PEOPLE AND PROCESS 
 

When thinking about information systems, it is easy to get focused on the technology components and 

forget that we must look beyond these tools to fully understand how they integrate into an organization. 

A focus on the people involved in information systems is the next step. From the front-line help-desk 

workers, to systems analysts, to programmers, all the way up to the chief information officer (CIO), the 

people involved with information systems are an essential element that must not be overlooked. 
 
The last component of information systems is process. A process is a series of steps undertaken to 

achieve a desired outcome or goal. Information systems are becoming more and more integrated with 

organizational processes, bringing more productivity and better control to those processes. But simply 

automating activities using technology is not enough – businesses looking to effectively utilize 

information systems do more. Using technology to manage and improve processes, both within a 

company and externally with suppliers and customers, is the ultimate goal. Technology buzzwords such 

as “business process reengineering,” “business process management,” and “enterprise resource planning” 

all have to do with the continued improvement of these business procedures and the integration of 

technology with them. Businesses hoping to gain an advantage over their competitors are highly focused 

on this component of information systems 
 
IT security 
 

Sometimes referred to as computer security, information technology security (IT security) is information 

security applied to technology (most often some form of computer system). It is worthwhile to note that a 

computer does not necessarily mean a home desktop. A computer is any device with a processor and some 

memory. Such devices can range from non-networked standalone devices as simple as calculators, to 

networked mobile computing devices such as smartphones and tablet computers. IT security specialists are 

almost always found in any major enterprise/establishment due to the nature and value of the data within 

larger businesses. They are responsible for keeping all of the technology within the company secure from 
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malicious cyber attacks that often attempt to breach into critical private information or gain control of the 

internal systems 
 
IT SECURITY THREATS 
 

Information security threats come in many different forms. Some of the most common threats today are 

software attacks, theft of intellectual property, identity theft, theft of equipment or information, sabotage, 

and information extortion. Most people have experienced software attacks of some sort. 
 
Viruses, worms, phishing attacks, and Trojan horses are a few common examples of software attacks. 

The theft of intellectual property has also been an extensive issue for many businesses in the IT field. 
 
Identity theft is the attempt to act as someone else usually to obtain that person's personal information or 

to take advantage of their access to vital information. Theft of equipment or information is becoming 

more prevalent today due to the fact that most devices today are mobile. 
 
Cell phones are prone to theft and have also become far more desirable as the amount of data capacity 

increases. 
 
Sabotage usually consists of the destruction of an organization′s website in an attempt to cause loss of 

confidence on the part of its customers. Information extortion consists of theft of a company′s property or 

information as an attempt to receive a payment in exchange for returning the information or property 

back to its owner, as with ransomware. There are many ways to help protect yourself from some of these 

attacks but one of the most functional precautions is user carefulness. 
 
Governments, military, corporations, financial institutions, hospitals and private businesses amass a great 

deal of confidential information about their employees, customers, products, research and financial status. 

Most of this information is now collected, processed and stored on electronic computers and transmitted 

across networks to other computers. 
 
Should confidential information about a business' customers or finances or new product line fall into the 

hands of a competitor or a black hat hacker, a business and its customers could suffer widespread, 

irreparable financial loss, as well as damage to the company's reputation. From a business perspective, 

information security must be balanced against cost; the Gordon-Loeb Model provides a mathematical 

economic approach for addressing this concern. 
 
For the individual, information security has a significant effect on privacy, which is viewed very 

differently in various cultures. 
 
The field of information security has grown and evolved significantly in recent years. It offers many areas for 

specialization, including securing networks and allied infrastructure, securing applications and databases, 

security testing, information systems auditing, business continuity planning and digital forensics 
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