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ABSTRACT 

The purpose of this project is the development of library and book loaning system. 

The main problems which we have come across in library and book loaning system 

have been analyzed. The relationship between student information and book 

information, and using one function of relationship. The main structures and elements 

of database system for these problems are clarified. The operation principles of each 

blocks of the information system are modeled in Microsoft access programming 

language. The developed system allows to make registration book and students easily 

and decreasing time response of the system. Over the past decades people have 

transferred in maintaining records through paper and pen, and now we are evolving 

into the technology aria. 

This project has taken a lot of time and effort to send out a very clear and simple 

program in Microsoft access concerning any library. 

This system has been designed in a way that it would work more speedy than the 

normal record keeping system. 
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INTRODUCTION 

A database is a fully connected repository of information. "Fully Connected" is its one 

of the most important property. This property indicates that the pieces of information 

stored in the database are inter-connected either semantically or through some link. 

This connectivity allows the user to go from one piece of information to another piece 

in the same session. Thus, a user after accessing the job history of an employee can 

move to company history in the same session. In the study of the database we learn 

how the information pieces are created, how to link them together, how to navigate 

through them, how to access the desired piece of information, how to keep the 

information always consistent, and so on. In this project I will study all these in detail. 

To fully understand all these and to be able to use them require that a number basic 

concepts must be clearly understood. Database programs have been available for 

personal computers for a long time. Unfortunately, many of these programs have been 

either simple data storage managers that aren't suitable for building applications or 

complex application development systems that are difficult to learn and use. Even 

many computer-literate people have avoided the more complex database systems 

unless they have been handed a complete. By using microsoft access I create a 

program that could be used for automation circulation desk of any library. The reason 

behind this is to make the operation accurate, organized and faster which result in 

saving time and efforts. 
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CHAPTER I 

WHAT IS DATABASE? 

1.1. Overview 
In the simplest sense, a database is a collection of records and files that are organized for a 

particular purpose. On your computer system, you might keep the names and addresses of 

all your friends or customers. Perhaps you collect all the letters you write and organize 

them by recipient. You might have another set of files in which you keep all your financial 

data accounts payable and accounts receivable or your checkbook entries and balances. The 

word processor documents that you organize by topic are, in the broadest sense, one type of 

database. The spreadsheet files that you organize according to their uses are another type of 

database. If you're very organized, you can probably manage several hundred spreadsheets 

by using folders and subfolders. When you do this, you're the database manager. But what 

do you do when the problems you're trying to solve get too big? How can you easily collect 

information about all customers and their orders when the data might be stored in several 

document and spreadsheet files? How can you maintain links between the files when you 

enter new information? How do you ensure that data is being entered correctly? What if 

you need to share your information with many people but don't want two people to try 

updating the same data at the same time? Faced with these challenges, you need a database 

management system (DBMS). 

1.2. Data Model 
Data is stored in the database for processing. As mentioned before data processing is 

necessary to record and represent the facts. When the data volume is large, then for 

efficient processing a model is required. For example, if one has to manage thousands of 

SSN, phone numbers, and addresses, then it is helpful to organize them in some form. You 

may put SSN first, then phone numbers and, finally addresses. This means you have now a 

model, which also defines searching methods, new data inserting methods, and so on. So a 

model is a data representation template that defines rules for processing these data. We will 

study in great detail different kinds of model and their properties. 
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1.3. Database Processing 

A database must always store facts so that a user always receives the correct information. It 

is possible that the same data might be modified by more than one user. For example, the 

husband may deposit some money and at the same time his wife may also deposit or 

withdraw some money from the same joint account. If these operations are not processed 

carefully, then the final value may not represent the fact. The database system uses complex 
mechanism, referred to as "Concurrency Control Mechanism (CCM)" to guarantee 

correctness ( consistency) of database data. We will study these mechanisms in brief later. 

1.3.1. Database Recovery 
Database system may fail for a variety of reasons. If it does, then it must be recovered so 

that most recent processing is not lost. Database recovery is a complex process and we will 

study in brief database system recovery protocols. 

1.4. A Simplified Database Structure 

We now look at graphically what we discussed. We study a very simple database. 

Part of the real world: Undergraduate Students. 

Name of the database: Undergraduate Student Database 

Entities: Students, Prerequisite, Grade report, Courses, and Section 

Table 1.1 Relation Data Model 

Student Prerequisite Grade Report 
Name Stude·nt No. Class Major 
Smith 17 1 cs 
Brown 8 2 IPhy 

Course No. Prerequisite 
CS43 
CS47 

CS352 
CS352 

Sad Sec ID Grade 
1 A A 
2 A B 
3 B A 
4 C C 

Course Section 

S101 
CS431 
CS470 
CS352 

3 
3 
3 
3 

cs 
cs 
cs 
cs 

Sec. Course No. Sem. Yr Instructor 
B CS101 F 98 Hines 
A CS431 w 99 Appie 
A CS470 IN 99 Kumar 
A CS352 s SF Mullins 'l 

course No Credit Hrs. De1>t 
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Information about students is routinely processed so data must be stored in a suitable data 

model. The model, which is used here, is called Relation Data Model, which will be 

discussed in detail later. Data values are stored in a tabular structure and the related 

semantics (i.e., meaning of each entity, attribute, etc.) is stored in database catalogue, which 

is referred to as "metadata". These entities are modified by a set of system software 

modules. A partial list of operation a user can perform using the set of software modules 

are as follows. Note that all these activities can be performed in a single session. 

Reads a row (group of fields: Course, Course No. Credit Hrs, Dept., etc.). 

Modifies a field of a row. 

Create a row with desired fields. 

Create a file ( set of rows). 

Delete a file/record/field. 

Print the desired information 

Store new information in a file, etc. 

A user issues a query to the database and the database management system makes sure that 

the request is processed and granted. The entire processing requires a number of 

components (hardware and software) for completion. The following diagram briefly 

illustrates the components of a database management system. 
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A simplified Database Management System architecture 

Figure 1.1 asimplified database manegment system architecture 

1.5. Difference between a DBMS and a Conventional File Processing 

System 
A conventional file processing system can also process data stored in these files, however, 

it has a number of limitations, which makes it unsuitable for processing and managing data 

efficiently. 

SUPPOSE WE HA VE THE FOLLOWING SET OF FILES IN A UNIVERSITY: 

• Faculty date files containing salary information Processing software Payroll system 

• Class data files containing class scheduling data and class timetable. Processing software 

Scheduling system 

• Student data files containing grade report information. Processing software Grade posting 

system. 

SUPPOSE A USER WANTS TO GET THE ANSWER OF THE FOLLOWiNG QUERY: 

Get the salary paid to each instructor who teaches a class scheduled by the class scheduling 

system. The conventional file processing system treats each file separately. The payroll 

system processes only the faculty file, the class scheduling system processes only the class 

data, and the grade posting system processes only student data. To obtain the answer to the 
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query three programs must be executed separately in three independent sessions. In this 

scheme, unfortunately, there is no guarantee that data files would be compatible and 

consistent. The faculty data file might be written in COBOL binary format, whereas an 

incompatible PL/1 record format might be used for the class data file. In this situation one 

file must be converted to the format of the other before it can be processed. Furthermore, 

same data may exist in student files and faculty files, which could be inconsistent. These 

problems and limitations can be easily eliminated by database management system, where 

the faculty, class, and student data can be processed as an integrated whole. Since the files 

have been created by the DBMS all of the data are compatible. Such processing is called 

integrated processing and so the name of such system is Integrated Database Management 

System. The following diagram illustrates the way a DBMS handles the files. 

Database Database system software 

S.:-.tu. d. ent data E= C.lass $dhedu. ling s•ystem ~ . _ _ _ FacuUy data Pay roll system Answer 
Class data Grade posting system 

Figure 1.2 The illustration way DBMS handles the files 

1.5.1. Some Important Terms 
• Structure: Explains how related components and put together and a set of rules to 

manage them. 

• Instances (Occurrence): When correct values are assigned to the structure, then an 

instance of the structure is created. 

The following table illustrate the structure and its multiple occurrences. 
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Table 1.2 Illustrate the structure and its multiple occurrences 

Structure Instauace 2 Instance 3 

I Name ISSN I Name SSN 
Stack 112233445 
Annie 1 '11222333 

Name SSN 
Mullins 100223344 
Hines 188990077 
Perter 5995,99599 

Name SSN 
Ram 100100100 
Harl 222333698 
Prasad 12341.2345 
Tony 119988777 

• Schema: Structure of the database. So in database terminology the structure is a schema 

and the instance of a schema is a database. 

Generally there are three types: 

Internal schema: Describes how the data is going to stored on the disk. 

Conceptual schema: Describes the structure of the database to the database designer. 

External schema: Describes the structure of the database to end users. An end user gets 

the view of the database via external schema. 

The three schemas relationship is illustrated in the following figure: 

Figure 1.3 Three schemas relationship 

Data Defmition Language (DDL): A high level language to define data types. Every 

database system has its own DDL. 

Data Manipulation Language (DML): A language to manipulate database. 
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Storage Definition Language (SDL): Describes how data will be stored on the database 

disks. 
View Defmition Language (VDL): Describes how view will be presented to an end user. 

1.6. What is a Relational Database? 

A relational database stores all its data inside tables, and nothing more. All operations on 

data are done on the tables themselves or produces another tables as the result. You never 

see anything except for tables. A table is a set of rows and columns. This is very important, 

because a set does not have any predefined sort order for its elements. Each row is a set of 

columns with only one value for each. All rows from the same table have the same set of 

columns, although some columns may have NULL values, i.e. the values for that rows was 

not initialized. Note that a NULL value for a string column is different from an empty 

string. You should think about a NULL value as an "unknown" value. The rows from a 

relational table is analogous to a record, and the columns to a field There are two basic 

operations you can perform on a relational table. The first one is retrieving a subset of its 

columns. The second is retrieving a subset of its rows. Here are samples of the two 

operations: 

SELECT NAME, E_MAIL FROM ADDR_BOOK 

NAME EMAIL 

Fernando Lozano fsl@centroin.com. hr 

Bill Gates bill@microsoft.com 

SELECT * FROM ADDR BOOK WHERE COMP ANY= 'EDM2' 

NAME COMPANY EMAIL 

Fernando Lozano EDM2 fsl@centroin.com. hr 

You can also combine these two operations, as in: 
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SELECT NAME, E_ MAIL FROM ADDR_BOOK WHERE COMP ANY= 'EDM2' 

NAME EMAIL 

Fernando Lozano fsl@centroin.com.br 

You can also perform operations between two tables, treating then as sets: you can make 

cartesian product of the tables, you can get the intersection between two tables, you can add 

one table to another and so on. Later we'll present more details about these operations and 

how then can be useful. 

1.6.1. Relational Databases versus Database Servers 

Not all databases are relational, and not all relational databases are built on the client/server 

paradigm. But most of the time you'll want a relational database server, so it's important to 

clarify the distinction. Remember: a relational database manipulates only tables and the 
result of all operations are also tables. The tables are sets, which are themselves sets of 

rows and columns. You can view the database itself as a set of tables. 

So a DBF file is not a relational database. You do not manipulate a DBF table as a set (you 

are always following an index) and you do not perform operation on tables that yield other 

tables as the result (you are just looping through records from one or more tables, even 

when you use the "SET RELATION" dBase statement). Most database file formats are not 

relational databases. Even the BTrieve server NLM is *not* a relational database, because 

you do not operate on sets tables or sets of tables. Conversely, a MOB file (from MS 

Access) is a relational database. Although you can open and manipulate a MOB file just 
like a DBF file, navigating through records and index, you can also perform all operations 

through a relational view of the database and using SQL statements. Actually, most non 

relational databases are based on some "navigational" model: an hierarchy, a linked list, a 

B-Tree, etc. It's common to refer to these as ISAM (Indexed Sequential Access Method) 

Databases. Now let's see what is a database server: it's a specialized process that manages 

the database itself. The applications are clients to the database server and they never 

manipulates the database directly, but only make requests for the server to perform these 

operations. This allows the server to add many sophisticated features, such as transaction 
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processing; recovery, backup, access control and etc without increasing the complexity of 

every application. The server also reduces the risk of data file corruption, if only because 

only the server writes to the database (a crash on any client machine will not leave 

unflushed buffers). 

A nice database server also takes advantage of the client/server architecture to lower 

network usage. If you open a DBF or MDB file stored on a file server you need to retrieve 

every record just to filter out which ones you really need. But if you connect to a database 

server, it filters out the unneeded records and send to the client only the data that really 

matters. Access is a relational database but it is not a database server. mSQL, SQL 

Anywhere, DB2, Oracle are both relational databases and database servers. The Btrieve 

NLM is a database server but it is not a relational database. 

1. 7. Relationships and Joins 
Most set operations between tables are interesting but of limited use. After all, they will 

work as expected only when the tables have the same set of columns. The fun begins when 

you operate on tables that do NOT have the same set of columns. For example, see the table 

COMPANY: 

Table 1.3 set of columns 

NAME URL 

EDM2 http://www.edm2.com 

Microsoft http://www.microsoft.com 

You want to establish a relationship between the tables COMP ANY and ADDR _ BOOK 

we've seen before. These tables have a common column, the name of the company. Even if 

each table has its own name for the column, we see that the data stored and its meaning is 

the same on both tables. So we could use this relationship to get a URL for each person on 

ADDR BOOK. Here's the SQL statement: 

SELECT ADDR_BOOK.NAME, COMP ANY.URL 

FROM ADDR_BOOK, COMP ANY 
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WHERE ADDR BOOK COMP ANY= COMP ANY.NAME 

Maybe this example was not so useful, but the simple idea of establishing relationships 

between tables though column values is the basis of most commercial information systems 

today. This operation, matching rows from one table to another using one or more column 

value, is called a "join", more specifically an "inner join". 
Let's go on. Imagine an order form from your preferred on-line shop site. The order itself 

has the name of the customer, the address of delivery and payment information. Besides, 

each order has one or more items which the customer has ordered and will be delivered 

together. On most databases, CHAR appends spaces to fill the column length, but 

V ARCHAR does not] And to list all items from a particular order, say order no. 12345: 

SELECT * FROM ORDER ITEMS WHERE ORDER NO = 12345 - 

So we have two tables, ORDER and ORDER_ NO and a relationship between these two 

tables on field ORDER _NO. The field ITEM_ NO allows us to identify each item form the 

same order. But maybe your preferred site allows you to register so you do not have to 

retype the delivery address each time you shop. This lead us to a third table, CUSTOMER, 
and a relationship between ORDER and CUSTOMER. And to print the mailing label for 

h order, you'd use the following query: 

SELECT ORDER.ORDER_NO, CUSTOMER.NAME, CUSTOMER.ADDRESS, 

CUSTOMER.CITY, CUSTOMER.ZIP_ CIDE, CUSTOMER.COUNTRY 

FROM ORDER, CUSTOMER 
WHERE ORDER.CUST NO= CUSTOMER.CUST NO - - 

Note that a join need not match one row to only one other row. It can match one row to a 

set of row from other table, as long as all rows match the join condition. 
Some customers may have no order on the database ( eg, their older orders where moved to 

an "historic" database). These customers will not show on the previous query, because they 

would not match the join condition. Well, it's unlikely you'll ever list labels for all orders, 
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