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Abstract

Library Management Systems are systems used to manage all processes handled bya
library like adding books, search 1ssues, issuing books and returning them. A lot of
problems appear as a result of the used conventional system from typos in data entry,
that result in losing the integrity of data and creating uncertain environment for the

librarian, to some possible human mistakes in calculations.

The proposed system which is RFID based library management system supposed to
handle these processes in a more effective and time saving way. This way is intended

to be accomplished by turning all traditionally processed issues into RFID processes.

Radio Frequency Identification which abbreviated RFID is a wireless technology that
is used to uniquely identify items- in this case the items are the books. Depending on
this aspect, we will implement a number of these processes using the proposed

technology which are adding a book, removing a book, searching, shelf management

and inventory management.

By implementing the RFID technology we expect most of the problems that come
along with working with traditional library systems to be solved.
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1.1 Introduction

The world's new modern tendency is directed towards replacing human
actions with technological systems, to make it faster, easier, and more
reliable. Recently, the greatest projects around the world are based upon the
idea of reducing the amount of money, time and efforts used to accomplish a
specific task. For example, using Barcode technology in tracking items being
sold in shops and supermarkets, or using digital data instead of all these piles
of hand-written data or it’s even now applicable to replace entire job

specifications with one complete automated system.

One of these technologies that are known as reliable is Radio Frequency
Dentification (RFID). In the RFID journal they identified it as "A method of
identifying unique items using radio waves. Typically, a reader

communicates with a tag, which holds digital information in a microchip ".

1.2 Problem Statement

Library Management system including all of its operations from checking
in/out books to shelf management are well understood operations but mostly
applied in a traditional way using the known conventional methods.

Having all these books placed in the library makes the operations related to
inventory management, counting books or even checking books in and out
time and effort consuming.

Through converting these operations into RFID based ones; we will try to

reduce the disadvantages and obstacles created by the use of conventional

methods.




1.3 Objective

The main objective of this project is to develop a RFID based library
management system, which can be used by Palestine Polytechnic University

(PPU) library to help librarian and students to deal with more efficient process

The project objective can be achieved through specifying the following major

steps:

© Studying and analyzing the existing library system implemented at
the Palestine Polytechnic University library.

e Specifying the operations done in the library that can be enhanced
by converting it into RFID based processes.

o Integrating the completed —enhanced- process with the old system.

Depending on the steps mentioned above, we may break them down into concrete

functions or deliverables as follows:

e Studying and analyzing the existing library system implemented at
the Palestine Polytechnic University library.
1. Studying the existing database being used in the library, since a
database is being used with records about each book.
2. Since the book is the basic element in the proposed system, we
need to know how many books do we have, and in what

subjects.
3. Identifying the disadvantages that appear along with the use of

the conventional methods.

o Specifying the operations done in the library that can be enhanced

by converting it into RFID based processes.

1. Studying the flow of the library process.

2. Detecting a number of processes to be enhanced. Detected

processes only will be converted into RFID based ones.




° Integrating the completed —enhanced-

&

process in the old system.
Determining the programming language that will be used in the
construction of the application.

2. Programming the application to be a part of the library
management system; hence compatible with the existing
database.

1.4 Methodology

The project team will use the traditional method of software engineering, which

is called System Development Life Cycle (SDLC), in the analysis and development
of the system.

We will start by studying the existing library management system and detecting a

number of processes to be enhanced through converting them into RFID based ones.

1.5 System requirements
This section lists both functional and non functional requirements of the system.
1.5.1 Functional Requirements:

o checking out books, and checking them back in again
e Inventory Management.

o Antitheft.

e Shelf Management.

1.5.2 Non functional requirements

e Compatibility
e Usability




Below is a brief description of key a activities stated in Table (3)

Key Activities Duration Description
T1 Design (final) e Demonstrates the final
design draft.
T2 programming 8 weeks Coding by Visual Basic .Net
Technical details and shows
T3 Installation 2 week the Installation
Environment.
Running the complete
T4 Implementation 3 week sl
, Té Documentation All the time
| Total 16 weeks

Table (3) system Scheduling (Second semester)
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16

Table (4) Gantt chart (Second Semester)

1.7 Research Importance

1.7.1 For the research team

o This research is a requirement for the completion of the bachelor degree in

3 Information Technology.

e Inception of practical experience, gaining knowledge and improving skills of

the team members.

1.7.2 For the Librarian

e Time and effort saving.
H o Reducing the human-efforts that are used in the traditional system.
e Long term cost reduction.

!" o Easier shelf management process.

o Easier information referencing through update operations.




1.7.3 For the University

Keeping the university up to date with projects that use The state-of-

enhancing its environment, done by their own students.

the-art in

1.8 The Risks

During the different phases of the project, some risks may appear and cause

delays or even threatening the progress or the project's outcomes. Below some
expected risk events are listed:

1. The system is concentrated on the ID read by the reader, so if any of the
readers broke down it will cause some of the system processes to stop.

2. Lack of knowledge of the librarian in the readers' components and their

functionality.

Reader malefaction.

Loss of the reader itself or one of its components.

Absences of one or more of the team members.

Lack of time and time scheduling issues between members.

unexpected results

Installation Problems.

® N v s W

1.9 Project Scope
The proposed system will operate within Palestine Polytechnic University

library located in Abu-roman.
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2.1 Introduction

RFID is the abbreviation of Radio Frequency IDentification It is a technology
that enables the electronic labeling and wireless identification of objects using
radio frequency communications. In the RFID Journal they identified it as “A
method of identifying unique items using radio waves. Typically, a reader
communicates with a tag, which holds digital information in a microchip“. (RFID
Journal, 2008)

2.2 RFID system
A typical RFID system consists of the following components: (RFID Journal)
1. Tags
It's the part into which identification data can be embedded. These are the
components that identify the items to which they are attached. RFID tags are

also called transponders or more generally (contactless data carriers).

2. Readers
The device that communicates wirelessly to the tags (contains an antenna
and a transceiver or decoder, as well as memory and some processing

capability).

3. Software application
It's the part that reads/writes data to/from tags through the reader. The

application software (in a workstation or pc) initiates all communications

between the reader and the tags. Both the reader and the tags are equipped with

antennas that receive and emit electromagnetic wave.

4. Antenna

Yts an important component to transport the signal and receive it. See In figure

(2.1) the RFID.

10




e T —

The antenna creates the magnetic field by which it can detect the frequencies

available in the range, and that’s what supplies the passive tags with power to
transmit its ID.

READER RETURNS

NG DATA READ

WHITE

HOST SESTEM REQUESTS
TAG RFAT

Figure (2.1): RFID System

Source: "http://www.stronglink.cn/images/rfidnews jpg"

2.2.1 RFID Readers
RFID readers are devices that convert radio waves from RFID tags into a

form that can be passed to middleware software.

An RFID reader accomplishes two tasks:
e It receives commands from the application software

e It communicates with tags

Readers may be handheld or mounted on a particular object as you can notice
from Figure (2.2) and (2.3). In the case of handheld readers, the workstation
(loaded with the application software), the reader and the antenna are all part of

one device. Data exchanged with tags may be stored and transferred to a main

processing unit at a later stage depending on the application.

An RFID reader is practically a bridge between the application software and

the antenna that radiates radio waves towards the tags. (e-How Contributor, 2010)

11




Figure (2.2): Hand Held RFID Reader
"Source: http://www.rfidjoumalevents.com/virtual_agendaphp?eid=8"

Figure (2.3): RFID Reader
"Source: http://www.stronglink.cn/images/rﬁdnews.jpg"

2.2.2 RFID Tags

RFID tags are made up of an electronic circuit and an antenna integrated
ectronic cirouit of an RFID tag generally has a memory

all into one. The el - Y
ed. The memory 1s physically —and logically — divided

where data may be stor

S SRR A A, i
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into cells. Some of these cells store data that may be read only, such as unique

serial numbers placed on products. Other cells of an RFID tag

may be both
written to and read repeatedly.

RFID tags may be active or passive depending on whether they have

an on-board power source or not.( GeorgeL,2010)

Active tags

Active tags reduce the power requirements of the reader and can transmit
information over relatively far ran ges.
They contain a battery that can last from two to seven years. The down-sides of
such tags are their cost and their size, which reflects their complexity. Generally
speaking, the more functions an RFID tag can perform, the more complex and

bigger it will be. (Eric Novinson, 2010)

Figure (2.4): Active Tags
-content/uploads/2009/04/rfid jpg"

"Source: http://www.crunchgear. com/wp

?
f&
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o Passive tags

Passi '
Ve tags are less complex than active tags, because the reader provides

them with their operating power. They are small, light, and inexpensive and can

last up to 20 years. Their range of transmission is relatively short and RFID

systems with passive tags require a highly powered reader. (Matt Allbritton 2010)

4

Figure (2.5): Passive tag

"Source: http://rfidparadiseofparadises.files.wordpress.com/2009/10/rfid-tag_philadelphia_quelle-
metro-group.jpg"

2.2.3 Software application

The other component of RFID is the software or middleware systems. RFID
middleware is for Retrieving data from readers, Filtering/sorting data that flows to
the application software, Generating objects movement notifications, Monitoring
tag and reader network performance, Capturing history, Analyzing tag-read events
for application tuning and optimization.

As previously mentioned the application must include a database system to

capture the history of the objects’ movements.

Next we will discuss some applications of solutions of RFID problems and

solutions from RFID technology.( Helen Akers,,2010)

14
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2.2.4 Antenna (Palmer Owyoung, 2010)

The final component of the RFID system is the antenna, which is the
element that enables the tag to send and receive data. Passive tags when it

receives the radio frequency it create a magnetic tield to enable the tag to
transmit data to the reader.

RFID tags have many types in different criteria read only, rewritable,
programmable.

Antenna is used in wireless networks where RFID is used as a solution; the
coverage of the wireless network is the space that the tagged object can be
tracked in

Figure (2.6): Antenna

; : a
"S http://www. gaorfidassettracking. com/RFID Asset_Tracking_Products/images/rfid_antenna .
'Source:http: z . 12
26002jpg"
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3.1 Introduction

In this chapter we will introduce some alternatives to the technology we're
using to solve the problems demonstrated (RFID), risks, limitations, constraints
and project's time schedule. After that we will discuss the system requirements

both functional and non-functional requirements. Then we will list the system
feasibilities.

3.2 Major Alternative for RFID
3.2.1 Bar Code

Bar code is defined in most references as "a method of
automatic identification and data collection". And can be described as "a
Series of black bars and white space of varying widths are printed on labels to
uniquely identify items. The barcode labels are read with a scanner, which
measures reflected light and interprets the code into numbers and letters that

are passed on to a computer".

Advantages of Bar Code
e Relatively simple
e Cost-effective: Most of the products are labeled with barcodes when

manufactured.

e TFaster Access to Information: it provides faster access to information
compared to the traditional system.
o Ease of Implementation

e Accuracy
Disadvantages of Bar-Code

e Bar code labels can be easily damaged

e Bar code labels can't be read when scratched.

e Bar code labels need line-of-sight when read and a relative short

distance between the reader and the label.

17



3.2.2 The Advantages of RFID over Bar Code in general

RFID offers an alternative technology to bar code technology. These two
technologies are similar, but they are different when it comes to data collection
and auto identification technologies, and their applications are also often
different. Sometimes it is necessary to use both technologies, while other times

one technology is superior to the other in certain applications.

The two key points that make the RFID technology is superior to the Bar-
Code technology are:

e Line of Sight:

RFID does not require a direct line of sight when reading the
tags. It can read any tag in the range of the reader's antenna,
while Barcode needs a direct line between the scanner and the

label to read.
e Speed:

Barcode scanner reads one label at most at once while RFID

reader can read up to 30 tags per second in some cases.

Table (5) below clarifies the main advantages RFID gained over Barcode.

18



RFID comes in tag or
label form, which are

electronic and

Bar codes are
printable; that’s why

manufacturers simply

encoded. RFID print them on the

involves a small items to be sold

transponder, typically

COpper.

The least expensive | Bar codes are

RFID tag costs $0.07 | practically free, but
they require

electronic readers.

RFID depends upon a
radio signal; thus,
line of sight is not
required. Because of
this, RFID can be
read at longer ranges,
and faster, than can

bar codes.

Bar codes require the
line of sight. The
electronic reader
must "see" the bar

code

19
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The advantage also | Once bar codes are
goes to the RFID printed , its
technology here. impossible to change
RFID technology or re-configure them
offers not only again.

reading capabilities

for tags, but also

writing, modifying

and updating

capabilities.

RFID tags tend to be | bar code labels are
protected much more | not durable at all.
thoroughly, and they | They can be

can even be attached | damaged or removed
internally, allowing easily, and if they
them to be read in the | become greasy or
harshest of dirty, they cannot be
environments read at all.

RFID tags offer bar codes offer low

improved security
over bar codes. RFID
tags cannot be
replicated easily, and
the data that they
contain can be
password protected or
encrypted, or may
even include what is

known as a kill

level security and can
be counterfeited or
reproduced much

more easily.

e el



feature!!

Another advantage This is not an ability

that RFID tags offer | that bar codes offer at
over standard bar all.

codes is the ability
for event triggering.
RFID tags can be
utilized in order to
trigger specific events
such as alarms or

door openings

Table (5): comparison between RFID and Barcode

3.3 System requirements

This section lists both functional and non functional requirements of the system.

3.3.1 Functional requirements
e Checking out books and checking them back in again.
e Inventory management.
e Adding items to the library’s collection.
e Shelf management, with lost book.

o Searching for specific books.

3.3.2 Non functional requirements

Compatibility: The new system's database must be compatible with

(-]
the old existing database.

o Usability: The librarian will interact wi
book through a user-friendly graphical us

th the system to check or add

er interface, or generating

21
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reports that contain both textual and visual representation of the
results.

° Providing a high-secured database and a maintainable system.

3.4 Feasibility Study based on Quality

This section shows the feasibility for system development and operations.

3.5.1 Development requirements

1. Development hardware resources

Table (6) below shows the hardware resources that are needed during the

development phase along with their costs.

Sony Vaio , Intel Core i5 z 520M
2.40GHz ,RAM 4 GB
HDD 500GB , Win 7 Pro , 14.1"
Widescreen TFT 1280 x 800.
Total 800 S

Table (6): Hardware Development resources and costs

800 $

2. Development software resources

Table (7) below shows the software resources that are needed during the

development phase along with their costs.

Windows 7 professional 159 $

Visual studio 2005 299 $

SQL Server 2005 49%
Microsoft Office 2007 103 §
Total 610 $

Table (7): Software Development Resources AR

22
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3. Development human resources

The cost of development is zero because the developers of the system

are the project group team and the system development is part of their
graduation requirements.

3.5.2 Operational requirements based on library system

1. Operational hardware resources

This system will be hosted on a server that is already located at the
computer center, table (8) below shows the hardware resources that are needed

during the implementation phase along with their costs.

RFID Reader (Fixed US freq band, 2- |

1600 $
port RFID Reader).
Antenna ( RFID ANT 1 port wide
175.00 $
band-right)
RFID Tags 0.07 $
Total 1775.07 $

Table (8): Operational Hardware Resources and Costs

2. Operational software resources and costs

Table (9) below shows the software resources that are needed during the

operation phase along with their costs.

Net Frame Work 0%
SQL Server 2005 1.849 $
Total 1.849 §
sources and Costs

Table (9): Operational Software Re



3. Operational human resources

Tl G . .
1¢ human Operational cost is zero, because the librarian is an

employee at Palestine polytechnic university and he's already paid salaries for
his jobs.

3.5.3 Total cost

Table (10) below shows the total costs for the hardware, software, and

human resources that are required for both system development and
implementation.

1776.919%
Table (10): Total Costs

3.6 Constraints

1. The team must work within a limited budget.

2. This system must use the existing system database.

3. The Project must be submitted during a pre-defined period of time and up to a
specific date.

4. The system must be able to be maintained according to organized test plan.

5. Use of short range reader.
6. The team faced a lot of obstacles during the idea-identification phase.

3.7 Limitations
1. The coverage range of available readers is limited to 80 cm only.
2. There are no licenses offered for applying it in public places yet —but it can be

obtained.

3.8 Risks and Solutions
1. The system is concentrated on the ID read by the reader, so if any of the

readers broke down it will cause all the system to go down (hardware

malefaction.)-
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1. The coverage range of available readers is limited to 80 cm only.
2. There are no licenses offered for applying it in public places yet —but it can be

obtained.

3.8 Risks and Solutions

1. The system is concentr
readers broke down it will cause all the system to go down (hardware

ated on the ID read by the reader, so if any of the

malefaction.).
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2. Lack of i
knowledge of the system administrator in the readers' components
and their functionality.

Solutions:

v’ Prepare a manual or list of instructions for the system users, besides

providing some training courses for users interacting with the system.
v’ Perform right and careful requirement analysis from the beginning.
v' Provide instant backup copies of the data stored.

v Providing enough security to save equipment from theft.

3. Absences of one or more of the team members.

4. Lack of time and time scheduling issues between members.

Solution:

v' Trying to solve team's internal conflicts as much as possible.

5. Unexpected results.

Solution:

v Periodic system maintenance and testing, with continuous work on

preparing any damaged parts of the system.

6. When having storage issues, we may add memory of any size.
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CHAPTER FOUR

System Specification

4.1 Introduction
4.2 General Description of the system
4.3 analysis Models

4.3.1 Use Case

4.3.2 Sequence Diagram




4.1 Introduction

In this chapter we will introduce the system specifications, through providing a

general description of the system and then using analysis models to clarify the
processes.

4.2 General Description

The proposed system supposed to provide the library with some enhanced library
processes using RFID technology. These processes include the books' processing like
adding and deleting, shelf management, searching and inventory management.

These processes are going to be performed using an RFID system with a tag placed on

each book and a reader through which the librarian can perform the needed processes.

4.3 Amnalysis Models

4.3.1 Use Case

The Use Case is used to describe the system as whole. As shown in Figure (6),

the system has a database, a librarian and the reader.
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RFID Reacer

RFID Based Library Management System

=

Shelf management: lost /misplaced book

\ Database

Figure (4.1): Use Case
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4.3.2 Sequence Diagram

The Sequence Diagram is used to describe the system sequence. For this

system, the system sequencing has been depicted in one scenario as show in

figure (7).

f RFIC Reader

Lib-arian

creates magretics feld
Powar On > by the Antenna

Taj ontre bcok

T-ansmit bod¢ ID

a

Send book ID

dataoase

Figure (4.2): Sequance Diagram

The scenario:

o The librarian must power on the reader

e After the reader is o

e The tag placed on the book int

e The reader then sends the book's ID to

application to perform the needed manag

4____-—
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CHAPTER FIVE
System Design

5.1 Introduction
5.2 System Architecture (Block diagram)
5.3 System Main Components
5.4 System Main Processes' Flowcharts
- Book Processing
- Check In
- Check Out
- Inventory Management
- Shelf Management
- Search
5.5 Fault Tolerance

5.6 Interface design




5.1 Introduction

This Chapter will illustrate the system's main components. It will analyze the system
and clarify its relationship with the surrounding systems. After that we will divide the
system into several processes according to the pre-specified functional requirements.
Each process will be detailed further using algorithms and flowcharts. It will also show

the general schema of the database with a detailed view of the most referenced tables.

5.2 System Architecture

The block diagram (5.1) below illustrates the general architecture of the RFID based

library system. It shows how the reader is connected to the librarian PC and the

referencing to the database.

Wired

connection

RFID ﬁ‘ Librarian H

L Reader pPC
application Dartabase

Diagram (5.1): Block Diagram

Sl




lock di i :
hote l agram listed below as diagram (5.2) illustrates in more internal details the
system's main components, namely

Database
Reader
Tag
Application Software
Modulator
Desodulator Contactless Contactless  fe-——y Control

mw§ ulator Iofieing - I ol e e

i 7

|

i

\ v

Coder Microchip

Decoder T
Reader 4
Inventory
Jf heck In'
Add Book ohat Ch‘,d\ ; management Scarch
management Out
Application
&
e
components

Diagram (5.2): System Main

—

32




5.3 System Main Components

e Database

The database used in the system is a new database established for the purpose of

testing. As addressed before the system will be developed in a way that is compatable
with the existing database.

The existing database in Abu-Roman Library can be easily modified to integrate with
the system, all the modification needed is simply adding a new field for the RFID tag
ID in the book table and anywhere the book ID 1s referenced.

This section will show the database general schema with a detailed view of the most

referenced tables which are Member, Book_Loan_Trans and Book tables.

The created database consists of 14 tables namely; Book , Author , Book _ type,
Author_ type , Book- section , Book -status , Publisher ,Book-Loan-Transaction
,Subject , Book -language , Provider , Provider-type, Members and Member-type .

v Book (Book ID, Tag_ID, Book_name, Lang_ code, Author _no, Book_ status,

Provider no, Sub_ no, Section_no, Book _type_no, Book_ place_ no, Pub_no)

v Book Loan_Trans (Loan_ Trans, Book_ID, Mem_ no, Loan_ date, Expected
_ret_date, Actual _ret_ date, Fine).

v Publisher from (Pub_no ,Pub_name, Place, Address, Telephone, Website,
Email).

v Book_ type (book_ type_ no , book_type)
v’ Author (author_no, author_ type_1no, author _ name).

v Author_ type (author_ no, author_ type_1no).
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Book_ section (section, section_ 1o).

Book _status (book _ status_ no, book _ status).

Subject (subject_ no, subject).

Book_ language (language, Lang_ code).

Provider (provider_ no, provider type no, provider _hame).

Provider_ type (provider_ no, provider_type no).

Members (Mem_ no , Mem_ name , Mem__ sex , marital_ status, date_of _ birth ,
address , telephone , mobile , email , subscription_ date ,end _ date , Mem_ type

no).

Member_type (Mem_ type_no, Mem_ type, Max _ loan).

Figure (5.3) below illustrates the general database schema and the relationships among

them.
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Book
_lype 1 - Author_type
PK | Book type no PK | Author_type no
Author_name
Book_type Author_type no Author_type
1.4
Book_Auth |
PK (Book ID
PK | Auther type no
Book_section
PK | Section no
3 Book_status
Section 1.4 =
PK | Book_status_no
1--1 1 ~ =
Book_status
Book
Book_Loan_Transactions PK | Book ID
1 b o :
PK |Loan_trans T Book_name L 1.1 Publisher
Lang_code PK |P
Loan_date 1.4 bl Author_no —
Expected_ret_date Book_status_no Pub name
Actual_ret_date Provider_no Place
Fine Sub_no Address
1~ Book_type_no Telephone
. Book_section_no Website
Book_place_no Email
3 Pub_no
1. Section_no
Tag_ID
1 e 1 i
1 *
Subject Book_language
PK |Sub no PK |Lang code
Provider Subject Language
PK |Provider no
Provider_name 12
Provider_type_no 1
Provider_type
PK |Provider type no
provider_type
Members MMember_type
1.4 pKk |Mem_no PK |Mem Type no
1 =
Mem_name z°m-"g;’::
Mem_sex i
Martial_status
Date_of_binh
Address
Telephone
Mobile
Email

Figure (5.3): The general Dat

e

Subscription_date

End_date

Mem_type_no

85
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The most referenced tables in the database ar :

"Member", "book_Loan_Trans" and
"Book". :

v" Book

Book

Book _ID : decimal(18,0)
Tag_ID : numeric(18,0)
Book _ name : nvarchar(50)
Lang_ code : int
Author _no : int
Book status no : int
Provider _no : int
Sub_no :int
Section_no :int
Book _type no: int
Book place no :int
Pub_no: int

Table (11): book Table

v Book Loan _ Transactions table

Book loan _ transactions

Loan_trans :Int

Book_ID: Numeric(18,0)
Mem_ no : Int

'Loan_ date :Datetime
Expected _ret_ date :Datetime
Actual_ret_date: Datetime

Fine : Float
Table (12): Book _loan _ Trans

v' Member

36




[T e

Mem _no : Int

Mem_name : Nvarchar(SO)
Mem_sex :Nchar(10)
Martial_status :Nchar(1 0)
Date_of Birth :Datetime
Address: Nvarchar(50)
Telephone : Nvarchar(50)
Mobile : Nvarchar(50)
Email : Nvarchar(50)
Subscription_Date :Datetime
End_Date :Datetime
Mem_type_no : Int

Table (13): Member

e Application Software

Tt is the application that the end user (librarian) will deal with. It

consists of a number of forms through which the librarian can achieve the

main functions of the library system.

The application software also works as a mediator application through
which the librarian can communicate with the reader that itself

communicates with the tags. This closed circle of the application, reader and
0

tags is what set up the actual system.

Th lication is designed in a way that collect all of the system processes
e app ,

in a meaningful way and applicable through user-friendly interfaces, so 1t
in a

can achieve the goals intended from all the pre-defined functional

requirements.
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The Diagram (5.4) below shows the main processes of the application and
how each process refers to the database.

% e
R e — —-{ Administrator )
i
|
main
System
Form
; ik
y v}/ ¥ i y
Shelf In\'cmm“' : , Book
management management Chiskout Chukin Processing
i i
I
; g QP SRR, *
| z Update
q [ | Add
Misplaced r | [leee book
Lost Book | | 1 ; Book
Book 1 ; Book |\ information
. i i
i | | |
RPN ; '! —
|
| |
Diagram (5.4): System Main Processes
e Reader
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over to the applicati
pplication software, It does nothing byt reading all frequencies

of the tags in i
‘g' 1ts range. Every reader comes with specific specifications that
are specified at the manufacturing stage,

Th 1S goi
e reader is going to be used for the testing of this system have the
following Specifications:

Interface USB Human Interface
Typical maximum read Up to 10 mm
Frequency 125 KHz
Environment Operation Temperature -10 to +60 degrees
Storage Temperature -15 to +65 degrees
Table (14): Reader's specifications
o Tag

The tags are the labels that going to be attached to the books of the
library — a sample of 5-10 books will be used for testing.
Passive tags will be used in our system, because the ranges we're

working on are small ranges, and most of the processes of the library are

done more effectively when ranges are limited.

5.4 System Processes Flowcharts
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Add new book

v Attach the tag to the desired book.

v Add the book's information to the databage
v' Place the book in the right order on the shelf

A4
Attach the
tag to the
desired book

|

v
insert the
new tag's ID
into the
database

l

add the
book's
— information
to the
database

\ 4
place the
book in the
right order on
the shelf

v

End

Figure (5.5): Add Book

Check In
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The librarian uses the reader to read the ID of rety

med b
of the book from "Borrowed" to ook, then change the status

1" & 1
Available", and remove the book from the person's

borrow-list.

|
l
|

) A

rcad the ID of
returned book

J

v

change status of the
book from
"Borrowed" to
"Available"”

l

v

remove the book

from the person's
borrow-list

A

.

Figure (5.6): Check In

Check out
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The librari !
1€ librarian uses the reader tq read the id of book that will be borrowed, then fill

borrower's information i
the ation in the database such as student's number and name finally
>

print a report that includes the book's name and borrow / return date Shihe book
00

@

v
read the id of book

' |
!

fill the borrower's
information in the
database

)

.

'

print a
report

v

Figure (5.7): Check Out

Inventory management
v POWER on the reader
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Start reading the IDs of 4 books in the library.

Send each read ID to the Application, right after r

eading it and before
reading the next tag.
The application will save all Ids in g temporary file,

The application will match the resulted file to all books IDs resides in the
database.

Generate a list of all books' IDs that exist in the database and do not exist in
the resulted file.

Compare the list with the list of all borrowed books in the library.

Generate a report of all books' IDs that exist in the database, not found in the

library and aren't borrowed
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b} 1>
Power On the reader

v
start reading the
IDs of all books in
the library,

-

| o
Send each read 1D :
to the Application | ]

Read Next 1D tag

=3

application
will save all
Ids in a
tempomry
file.

v

match the

resulted file

¢ to all books
1Ds resides in
the database.

v

generate a list of all books'
1Ds that exist in the

database and does not exist
in the resulted file .

compare tow
list

generate d report of
missing books

G

Figure (5.8): Inventory Management
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Shelf Management

Misplaced Books

NETNT RSN

AN

Power on the reader

Start reading the IDs of all books on the desired shelf.
Send the read ID to the application.

The application will compare the ID with the predefined order of the books
on that shelf.

If the book's ID does not match the corresponding ID in the predefined
order, and then the application will search the whole list of the books on that
shelf for a matching ID. If it is included into that list, then show a message
of "misplaced book" on screen including its right order on that shelf.
But if it's not on that shelf then show a message with its right section and
shelf.

Finally compare the number of Ids read and the number of books must be on
that shelf to find any lost books, then compare the lost books to the

borrowed list and generate a report with all of the books remarked as lost.
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b Sl

h 4

B

Power O the reader

Start reading the 1Dy
of all books on the [«
desired shelf l"

i

Read next 1D tag

Send the read 1D to

the application
Lo St R ]

v

¢ | application compare the ID with
the predefined order of the books

NO

v

corresponding 1D in
the predefined order

]
application search the whole
list of the books on that shelf
for a matching 1D

show a message X
with its right A5
section and shelf.

Yes

v
show a message
of "misplaced
book"

¥

compare the # of Ids read with # of books
must be to find any lost books

L 2 -
compare the lost books to the borrowed
list and generate a report with all of the

books remarked as lost.

s 3

Generate a report with all of the books
remark as lost

Figure (5.9): Shelf management (Misplaced Books)
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Power On the reader

start reading the 1Dy
of all books on the
desired shelf

L

! Read next ID tag

Send the read 11 to |
the application

\‘

v

| application compare the 1D with
the predefined order of the books

NO

v

corresponding 1D in
the predefined order

application search the whole
list of the books on that shelf
for a matching 1D

show a mcssage A
with its right y

G helf “NO

section and shelf.

Yes

show a message
of "misplaced
book"

v

compare the # of Ids read with # of books
must be to find any lost books

v
compare the lost books to the borrowed
list and generate a report with all of the

books remarked as lost.

Generate a report with all of the books
remark as lost

Figure (5.9): Shelf management (Misplaced Books)
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Search

v'  Enter the book's name

SN

Use the reader to read the IDs on the shelf

If the read tag ID equals the tag ID of the degjr

ed book then a message with
"Book Found"

will appear, otherwise a message with "Not Found" will
appear.

Enter Book's
name

read thé 1Ds on the
T N R LR shelt
Read Next Tag
No Yes
0 book
Found
Yes
O ST End F5 o e

Figure (5.10): Search
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5.5 Fault Tolerance

Hardware malfunction

v Damaged tags

Tags attached to identify books may be got damaged on purpose by
students getting these tags off for several intentions, or them getting

damaged due to harsh environment or any external factor.
Solution: when discovered replace with a new tag.

v Damaged readers

Readers whether they are located on a fixed location, handheld or
connected to a computer may — like any other device — get damaged. And
where this system is depending in most of his functions on readers mainly

then a great problem will arise.

Solution: when discovered must be maintained or replaced.

System may go down or enter a ''not responding" state.

Storage problems
To overcome the problems that may occur due to any storage p el

periodic systems backup must take place. Gkt orobs, up copies forthe

system and the database may be saved on external storage devices, and kept to

j ific date.
solve some problems by restoring the system to a specific
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5.6 Interface Design

v Add book

Through this form, the librarian can adq 4 new book to the database system of
the library after but 5 tag in each new book. : .

B

Book ID: | S e Notes

TagID: : e ;’_‘.\—
. , : !

Book name: ey

Lang code; 3 : : : !

Author no: b3 o !

Book status no; \ i
Providerno: | i.
Sub no:

Section no:

Book type no:
Bookplaceno: |

Pub no:

Figure (5.11): add book
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v Check In

Through thig form, the librarian yge
book, then change the Status of the bog

s the reader to read the ID of returned

k from "Borrowed" *
to "A "
remove the book from the person's borrow-ist vailable", and

B checkin

il

Loan trans: -
Book ID: B
Loan date: “ May 01,2011 v

Expected ret date: ' fﬂ’l@i@’._;_ .May 01,2011 |

Mem no: S R R e SR A
e =

Figure (5.12): Check In

v Check Out

| < P |
Loan trans: | .
Book ID: . o S o e '

[ Gunday , May 01,2011 |
Expected ret date: —“S»u—nda}' o5 Ma}' 01 2911_ : -
| Sunday . Moy 01.2011 ¥

Lozan date:

Actual ret date:
Fine: oA 0 T RN S 127 =L
Mem no:

Figure (5.13): check Out
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v' Inventory Management

(- Inventony

Start Readting Tags il

l Start Checking '

Figure (5.14): Inventory Management

v Search

=)

D_-‘J Forml

book name

Figure (5.15): Search
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Shelf Management

Misplace Books
o: Forml

Iy L = S

Start Read Tags e e e

i S
‘ i
| :
| |
! ]
| .
f ;
|
?
| ]
‘ :
f_h«‘._ “wi A |

! Start Order f

Figure (5.16) Misplaced Books
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CHAPTER SIX

Implementation

6.1 Introduction

6.2 Development Tools and Environment

6.3 Deployment Tiers




6.1 Introduction:

The ImpLEGRL S on hase i any project is the transition from theoretical to th
1 i cal to
practical phase, passing through the Preparation of th e

; € source code’ buil di
database, and the application of the system. ilding the

In this chapter we'll provide a detailed explanation about the de

. velopment too] and
environment and the deploymen tiers.

6.2 Development Tools and Environment

It explains in some details the environment used for developing, programming and
creating the library system application, which are the programming language and

development environment, building the database and the RFID reader used.

6.2.1 Programming language and Development Environment

It includes the operating system, Net framework and visual stﬁdio 2005.

6.2.1.1 Operating system windows Xp professional

Windows XP is one of the well known operating systems that support
most of the programs and development tools used for developing the

various applications. It provides a high security level when dealing with

the internet and a good file management.

The tool we used "Visual studio 2005" is one of the most powerful
products of Microsoft Company, so the supportive platform for this

environment is windows.

6.2.1.2 Microsoft .Net framework
Is the infrastructure used when developin

It represents a fundamental change 11 bui

g and running Net applications.

Iding applications that are built
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framework downloaded opn it.

The most important features of Net framework are.
v Apply common skills across a variety of devices

application types,
and programming tasks.

v Integrate with other tools and technologies to build the right solution
with less work

v Build compelling applications faster.

6.2.1.3 Visual studio.net 2005
Is an integrated development environment (IDE) from Microsoft that is
used to develop graphical user interface applications, windows forms
applications and web based applications. It supports ditterent
programming languages like vb.net and C#.
We'll use this environment for developing the system application software.
It will be desktop windows from application, using VB.net that uses visual

basic as a programming language.

The main feature for this environment is that it integrates the code editor,

designer and the debugger all in one place.
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6.2.2 Building the Database (DBMS)

We built the library database, named Lib D

B, usi
14 tables that the system'

s database consists
same environment,

Microsoft SQL Server is 3 relational mode] database

; Server produced b
Microsoft. i

SQL Server was chosen because of the following:
v' It’s a database management system so it has the ability to control who

uses the data and how to deal with it.
v Fast recovery.

v Compatibility with visual studio tools environment.
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