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ABSTRACT

The objectives of this final year project are to design and implement the real
world problem so that they can prepare themselves for future employment. Besides, this

project is a tequitement for the undergraduate students in ordet to complete their studies.

The topic chosen for this project is School Attendance SMS System. The system
will be able to do certain tasks. This is discussed in introduction part. The project
objectives and the scope of study are highlighted at the end of the chapter.

Information is a very important and powerful item in delivering this project
successfully. Brief descriptions of the theory that will be used are covered in the literature

review or theory section.

This report also states the methodology used and tools requited duting this project
in the methodology and project work chapter. The last part is the conclusion which
describe the student’s expeciation from this project
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CHAPTER1
INTRODUCTION

L1 Project Background

The rapid growing economy has made it possible for almost every individual to have
their own mobile phone whether for personal or business purposes. The increasing
popularity of SMS system leads to production and design of many various and
interesting SMS system ranging from simple to complex systems, Now, there are a lot
of cases of students missing from school, absentees, kidnapping and other that worry
the parents. One popular growing system is the School Attendance SMS system. This
system will be able to monitor and to inform the parents whether their children enter the
school safely or not. This system also will inform the parenis the exact time their
children enter the school via SMS (Short Message System). In this wireless era, most of
the wealthy parents provide their kids with mobile phone. Lots of excuse that been
given by parents such as easy to connect their kids and others. Unfortunately, they are
few students misuse the phone by playing games, sharing the x-rated porn stuff and

using the phone camera for inappropriate purposes.

1.2 Problem Statement

Communication and safety has been a vital aspect of our daily life since the beginning
of the time. The project is about developing a schoe! attendance system which
integrates both aspects. The system must be efficient in scanning the smart card, keep
record of student’s attendance and sending the SMS to parents. The project will use the
basic principals in communication system. This system can also be used by offices and
library to inform the data directly to users via SMS.



1.3 Objectives

This Final Year Project course plays a vital role in achieving UTP’s vision which is to

produce a well rounded graduate. It is also a very great opportunity for students to relate

the theoretical knowledge from class and applying it in project. Despite that, students will

develop skills in work ethics, communication, management, interpersonal skills and etc.

The objectives of the Final Year Project are:

To develop a framework, this will enhance student’s skills in the process of
applying knowledge, expanding thoughts, solving problem independently and
presenting findings.

Develop a system that can store and send student’s attendance to their parent using
communication system preferably wireless communication.

To produce a system that is reliable and can be easily handled by other people and
also low in cost if possible.

To integrate the hardware and the software part of the system to make it easier to
handled and managed.

Develop skill on handling programming chip such as 16F84 and 16F877 and gain
knowledge on developing the hardware and software.

Develop a security system for student to reduce the number of kidnapping or
students missing from school.



1.4 Scope of Study

There are several topics and issues that must be considered before proceeding any
further in the design of the system. The scope of study depends mainly on these few

arcas:

» Handling with Barcode as input and produce the output.

» Interface at the PC for the exchange of inputs and outputs from the barcode scanner.
» Database application to record and store the data of student attendance.

» Sending the data to parents using modem via SMS ( Short Message system)

The applications and devices that are considered must be reliable, cost-effective and
practical for a feasible impiementation. This will ensure that the design produced is

economical and marketable.

Barcode scanner is the easiest and cheapest way in designing or recording attendance
compare to smart card. For this project, perhaps using the fix barcode is more practical

but for testing we just use the portable barcode scanner.

Graphical User Interface or GUI is known to be the best form of interfacing the user to
the system. With this note in mind, the Microsoft Visual Basic is selected to accomplish
the task. Furthermore, Visual Basic also has serial communication ability.

The last area to be considered is the database application. Since Microsoft Access has
Visual Basic commands embedded in it, it is efficient to record and store the necessary
surveillance information. To add to that, Microsoft Access is also a very popular choice

for database applications.



CHAPTER 2
'LITERATURE REVIEW

2.1.1 Barcode symbologies
Bar codes are like a printed version of the Morse code. Different bar and
space patterns are used to represent different characters. Sets of these patterns
are grouped together to form a "symbology". There are many types of bar
code symbologies each having their own special characteristics and features.
Most symbologies were designed to meet the needs of a specific application or
industry. For example the UPC symbology was designed for identifying retail
and grocery items and PostNET was designed to encode Zip Codes for the US
Postal Service. For this project, Code 39 is used because it is easier to handle

and widely used.

The Normal CODE 39 is a variable length symbology that can encode the
following 44 characters:
1234567890ABCDEFGHIJKLMNOPQRSTUVWXYZ-. *$/+%. Code 39 is
the most popular symbology in the non-retail world and is used extensively in
manufacturing, military, and health applications. Each Code 39 bar code is
framed by a start/stop character represented by an asterisk (*). The Asterisk is
reserved for this purpose and may not be used in the body of a message. B-
Coder automatically adds the start and stop character to each bar code
therefore you should not include them as part of your bar code message. If
you select the NORMAL version of CODE 39 and your bar code text contains
lower case characters, B-Coder will convert them to upper case. If your bar
code message contains any invalid characters, B-Coder will prompt you with
a warning message (if the Enable Invalid Warning Messages option is selected

in the Preferences menuy).



Below are the figures of barcode that usually use in scanning;

Figure Type of barcode
Code 39
UNRHRIA i e
o 22334 54545 = 4 (Universal Product Code)

ISBN 166278-008-4

T

EAN-8/ EAN-13

17223345 454548 (ISBN Version)
RSS 14

12345678970
|| j m n Codabar
A23342d4530D

‘ EH |H H INTERLEAVED 2 OF 5

34566878

Aztec Code

Table 1: image of the barcodes




2.1.2 Barcode scanner
There are currently four different types of bar code readers available.
Each uses a slightly different technology for reﬁdjng and decoding a bar
code. There are pen type readers (e.g. bar code wands), laser scanners,
CCD readers and camera-based readers.

Digitized Signal | | | | | I l l | |

Figure 1: how a barcede scanner scans

Tunable
Laser Processor
b e
PD Optical
¢ Q . _ Power
‘ i) Meter

Fourier
Lens

Figure 2: high security all fiber wavelength-multiplexed barcode scanner to detect

barcode



2.1.3 Creating a barcode
For creating or printing a barcode, software is needed to decode the data.

BARCODE 39 SAMPLE software is used to create barcodes. This is
actually a sample software that can create barcode easily just by entering
the number and after run the software, we can get the results

immediately.

| l | l | Bar Code 39 Samples

Figure 3: creating barcode software

2.2 Database information
The usage of database has become the norm when it comes to presenting
information in most system and application. When the record keeping needs
outgrow a filing cabinet or bundle of index cards, a computerized system can help
to manage the growing quantity of data, and enable more effective usage of data.
Spreadsheet programs can manage small, simple databases. Desktop programs such
as Microsoft Access and FileMaker can handle databases too big or too complicated
for a spreaﬂsheet. Larger databases, datébases accessed by many people at once,
and databaées that feed client/server and web applications need real database

SCIrvers.

The relational model, invented by IBM researcher Ted Codd in 1970, was not
turned into a commercial product until almost 1980. Since then database systems
based on the relational model, called relational database management systems or
RDBMSs, have come to dominate the database software market. Today few people
know about any other kind of database management system.



The benefit of a good RDBMS and a well-designed relational database:

V ¥V V V V V¥V V V¥

Data integrity and consistency maintained and/or enforced by the RDBMS
Redundant data eliminated or kept to a practical minimum

Data retrieved by unique keys

Relationships expressed through matching keys

Physical organization of data managed by RDBMS

Optiinization of storage and database operation execution times
Concurrency: database users don't corrupt each other's work

Scalable: can spread load across multiple CPUs or servers

Examples of well-known industrial-strength relational RDBMSs include:

YV V V V¥

Oracle
Microsoft SQI. Server
IBM DB2

Informix

Well-known PC-based (desktop) relational RDBMSs include:

»
>
»

Microsoft Access
Microsoft FoxPro
Borland dBase



2.2.1 Microsoft Access
Microsoft Access is a relational database management system (RDBMS). At
the most basic level, a RDBMS is a program that facilitates the storage and
retrieval of structured information on a computer’s hard drive.

The Microsoft Access package contains the following elements:

e A relational database system that supports two industry standard
query languages: Structured Query Language (SQL) and Query By
Example (QBE)

e A full-featured procedural programming language - essentially a
subset of Visual Basic

e asimplified procedural macro language unique to Access

o A rapid application development environment complete with visual
form and report development tools

e« asprinkling of objected-oriented extensions

s various wizards and builders to make development easier

When designing databases in Microsoft Access, it is important to understand
the pature of database designing. The three different view of computing in

Microsoft Access, better known as ‘personalities’ are:

e The relational database personality; viewing the application as sets of
data

o The procedural programming personality; viewing the application as
commands to be executed sequentially

o The object-oriented personality; viewing the application as objects

which encapsulate state and behavior information



Since there are ofien several vastly different ways to implement a particular
feature in Access, recognizing the different personalities and exploiting the
best features and avoiding the pitfalls of each are important skills for Access
developers.

The advantage of these multiple personalities is that it is possible to use
Access to learn about an enormous range of information systems concepts

without having to interact with a large number of ‘single-personality” tools,

for example:

» Oracle for relational databases

» PowerBuilder for rapid applications development,
» SmallTalk for object-oriented programming.

Microsoft Access has a particular hierarchy system for databases, which consists of:

» Database File: the main file that encompasses the entire database and that is saved
to hard-drive or floppy disk

» Table: a collection of data about a specific topic. There can be multiple tables in a
database

» Field: different categories within a Table. Tables usually contain multiple fields

» Datatypes: properties of each field. A field only has 1 datatype.

10



Database File

Table

Field

Datatype

i

] =

| Ry T—
i =

1 3

2.3 Graphical User Interface (GUI)

A GUI is a graphical, (rather than purely textual) user interface to a computer.
The term came into existence because the first interactive user interfaces to
computers were not graphical; they were text-and-keyboard oriented and usually
consisted of commands that we had to remember and computer responses that
were infamously brief. The command interface of the DOS operating system is an
example of the typical user-computer interface before GUIs arrived. An
intermediate step in user interfaces between the command line interface and the
GUI was the non-graphical menu-based interface, which allows interaction by

using a mouse rather than by having to type in keyboard commands.

Nowadays, major operating systems provide a graphical user interface.
Applications typically use the elements of the GUI that come with the operating
system and add their own graphical user interface elements and ideas. A GUI
sometimes uses one or more metaphors for objects familiar in real life, such as the
desktop, the view through a window, or the physical layout in a building.
Elements of a GUI include such things as:

11



windows
pull-down menus
buttons

scroll bars

iconic images

Y V.V V V V¥

wizards

With the increasing use of multimedia as part of the GUI, sound, voice, motion
video, and virtual reality interfaces seem likely to become part of the GUI for
many applications. A system's graphical user interface along with its input

devices is sometimes referred to as its "look-and-=feel.”

The GUI familiar to most of us today in either the Mac or the Windows operating
systems and their applications originated at the Xerox Palo Alto Research
Laboratory in the late 1970s. Apple used it in their first Macintosh computers.
Later, Microsoft used many of the same ideas in their first version of the

Windows operating system for IBM-compatible PCs.

2.3.1 Microsoft Visual Basic Environment

The Microsoft Visual Basic is known to be among the most popular choice
io create Windows GUIL In Visual Basic, new windows created are called
forms. Elements (such as text boxes and buttons) that are placed inside a
form are called controls. The Visual Basic allows event-driven
programming, where the user’s actions cause events, and each event in turn

uigéem a procedure that is associated with it.

12
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Figure 5:. Visual Basic Editor

The properties of creating an object model in Visual Basic are:

e Objects have properties and methods

o Forms and controls are examples of objects

¢ Properties describe an object. Examples: name, color, size, or how they
will behave

e Methods are actions associated with an object. Examples: move, ciear and

print

13




2.4 Sending SMS through PC

In general, there are two ways to send SMS messages from a computer / PCto a

mobile phone:

Connect a mobile phone or GSM/GPRS modem to a computer / PC. Then
use the computer / PC and AT commands to instruct the mobile phone or
GSM/GPRS modem to send SMS messages.

Connect the computer / PC to the SMS center (SMSC) or SMS gateway of
a wireless carrier or SMS service provider. Then send SMS messages

using a protocol / interface supported by the SMSC or SMS gateway.

2.4.1 Sending SMS from PC Using GSM Modem

The SMS specification has defined a way for a computer to send SMS
messages through a mobile phone or GSM/GPRS modem. A GSM/GPRS
modem is a wireless modem that works with GSM/GPRS wireless networks.
A wireless modem is similar to a dial-up modem. The main difference is
that a wireless modem transmits data through a wireless network whereas a
dial-up modem transmits data through a copper telephone line. Most mobile
phones can be used as a wireless modem. However, some mobile phones
have certain limitations comparing to GSM/GPRS modems. To send SMS
messages, first place a valid SIM card from a wireless carrier into a mobile
phone or GSM/GPRS modem, which is then connected to a computer. There
are several ways to connect a mobile phone or GSM/GPRS modem to a
computer. For example, they can be connected through a serial cable, a USB
cable, a Bluetooth link or an infrared link. The actual way to use depends on
the capability of the mobile phone or GSM/GPRS modem. For example, if a
mobile phone does not support Biuetooth, it cannot connect to the computer
through a Bluetooth link.

After connecting a mobile phone or GSM/GPRS modem to a computer, you
can control the mobile phone or GSM/GPRS modem by sending instructions
to it. The instructions used for controlling the mobile phone or GSM/GPRS

14



modem are called AT commands. (AT commands are also used to control
dial-up modems for wired telephone system.) Dial-up modems, mobile
phones and GSM/GPRS modems support a common set of standard AT
commands. In addition to this common set of standard AT commands,
mobile phones and GSM/GPRS modems support an extended set of AT
commands. One use of the extended AT commands is to control the sending

and receiving of SMS messages.

The following table lists the AT commands that are related to the writing
- and sending of SMS messages:

ATcommand . e Meanmg R

T T s o
T i

+CMMS More messages to send

Table 2: List of AT command

One way to send AT commands to a mobile phone or GSM/GPRS modem is
to use a terminal program. A terminal program's function is like this: It
sends the characters you typed to the mobile phone or GSM/GPRS modem.
It then displays the response it receives from the mobile phone or
GSM/GPRS modem on the screen. The terminal program on Microsoft

15



Windows is called HyperTerminal. To send SMS messages from an
application, you have to write the source code for connecting to and sending
AT commands to the mobile phone or GSM/GPRS modem, just like what a
terminal program does. You can write the source code in C, C++, Java,
Visual Basic, Delphi or other programming languages you like. However,

writing your own code has a few disadvantages:

. You have to learn how to use AT commands.

. You have to learn how to compose the bits and bytes of an SMS
message. For example, to specify the character encoding (e.g. 7-bit encoding
and 16-bit Unicode encoding) of an SMS message, you need to know which
bits in the message header should be modified and what value should be
assigned.

. Sending SMS messages with a mobile phone or GSM/GPRS modem
has a drawback == the SMS transmission speed is low. As your SMS
messaging application becomes more popular, it has to handle a larger
amount of SMS traffic and finally the mobile phone or GSM/GPRS modem
will not be able to take the load. To obtain a high SMS transmission speed, a
direct connection to an SMSC or SMS gateway of a wireless carrier or SMS
service provider is needed. However, AT commands are not used for
communicating with an SMS center or SMS gateway. This means your have
to make a big change to your SMS messaging application in order to move

from a wireless-modem-=based solution to a SMSC-based solution.

In most cases, instead of writing your own code for interacting with the
mobile phone or GSM/GPRS modem via AT commands, a better solution is
to use a high-level SMS messaging API (Application programming
interface) / SDK (Software development kit) / library. The API / SDK /
library encapsulate the low-level details. So, an SMS application developer
does not need to know AT commands and the composition of SMS
messages in the bit-level. Some SMS messaging APIs / SDKs / libraries
support SMSC protocols in addition to AT commands. To move from a

16



2.4.2

[ ]

wireless-modem-based SMS solution to a SMSC-based SMS solution,
usually you just need to modify a configuration file / property file or make a

few changes to your SMS messaging application's source code.
GSM Modem

A GSM modem is a wireless modem that works with a GSM wireless
network. A wireless modem behaves like a dial-up modem. The main
difference between them is that a dial-up modem sends and receives data
through a fixed telephone line while a wireless modem sends and receives
data through radio waves.

A GSM modem can be an external device or a PC Card / PCMCIA Card.
Typically, an external GSM modem is connected to a computer through a
serial cable or a USB cable. A GSM modem in the form of a PC Card /
PCMCIA Card is designed for use with a laptop computer. It should be
inserted into one of the PC Card / PCMCIA Card slots of a laptop computer.

Like a GSM mobile phone, a GSM modem requires a SIM card from a

wireless carrier in order to operate.

As mentioned in earlier sections of this SMS tutorial, computers use AT
commands to control modems. Both GSM modems and dial-up modems
support a common set of standard AT commands. You can use a GSM

modem just like a dial-up modem.

In addition to the standard AT commands, GSM modems support an
extended set of AT commands. These extended AT commands are defined
in the GSM standards. With the extended AT commands, you can do things
like:

Reading, writing and deleting SMS messages.
Sending SMS messages.
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Monitoring the signal strength.
Monitoring the charging status and charge level of the battery.
Reading, writing and searching phone book entries.

The number of SMS messages that can be processed by a GSM modem per

minute is very low -- only about six to ten SMS messages per minute.

GPRS Modem

A GPRS modem is a GSM modem that additionally supports the GPRS
technology for data transmission. GPRS stands for General Packet Radio
Service. It is a packet-switched technology that is an extension of GSM.
(GSM is a circuit-switched technology.) A key advantage of GPRS over
GSM is that GPRS has a higher data transmission speed.

GPRS can be used as the bearer of SMS. If SMS over GPRS is used, an
SMS transmission speed of about 30 SMS messages per minute may be
achieved. This is much faster than using the ordinary SMS over GSM,
whose SMS transmissioné speed is about 6 to 10 SMS messages per minute.
A GPRS modem is needed to send and receive SMS over GPRS. Note that
some wireless carriers do not support the sending and receiving of SMS
over GPRS.

If you need to send or receive MMS messages, a GPRS modem is typically
needed.

Which is Better: Mobile Phone or GSM / GPRS Modem?

In general, a GSM/GPRS modem is recommended for use with a computer
to send and receive messages. This is because some mobile phones have
certain limitations comparing to GSM/GPRS modems. Some of the
limitations are described below:
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. Some mobile phone models (example: Ericsson R380) cannot be

used with a computer to receive concatenated SMS messages.

What is a concatenated SMS message?
A concatenated SMS message is a message that contains more than 140
bytes. (A normal SMS message can only contain at most 140 bytes.)
Concatenated SMS works like this: the sender's mobile device breaks a
message longer than 140 bytes into smaller parts. Each of these parts are
then fitted in a single SMS message and sent to the recipient. When these
SMS messages reach the destination, the recipient's mobile device will

combine them back to one message.

What is the cause of the problem?
When the mobile phone receives the SMS messages that are parts of a
concatenated SMS message, it combines them to one message
automatically. The correct behavior should be: when the mobile phone
receives the SMS messages that are parts of a concatenated SMS message, it
forwards them to the computer without combining them.

. Many mobile phone models cannot be used with a computer to
receive MMS messages. Because when they receive a MMS notification,
they handle it automatically instead of forwarding it to the computer.

. A mobile phone may not support some AT commands, command
parameters and parameter values. For example, some mobile phones do not
support the sending and receiving of SMS messages in text mode. So, the
AT command "AT+CMGF=1" (it instructs the mobile phone to use text
mode) will cause an error message to be returned. Usually GSM/GPRS
modems support a more complete set of AT commands than mobile phones.
. Most SMS messaging applications have to be available 24 hours a
day. (For example, an SMS messaging application that provides ringtone
downloading service should be running all the time so that a user can
download ringtones any time he/she wants.) If such SMS messaging
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applications use mobile phones to send and receive SMS messages, the
mobile phones have to be switched on all the time. However, some mobile
phone models cannot operate with the battery removed even when an AC
adaptor is connected, which means the battery will be charged 24 hours a
day.

Besides the above issues, mobile phones and GSM/GPRS modems are more
or less the same. Actually, you can consider an AT-command-enabled
mobile phone as "GSM/GPRS modem + keypad + display”.

There is not much difference between mobile phones and GSM/GPRS
modems in terms of SMS transmission rate, since the determining factor for

the SMS transmission rate is the wireless network.

2.4.5 Microsoft HyperTerminal

Microsoft HyperTerminal is a small program that comes with Microsoft
Windows. You can use it to send AT commands to your mobile phone or
GSM/GPRS modem. It can be found at Start = Programs -> Accessories >
Communications -> HyperTerminal. If you cannot find it and you are using
Windows 98, then probably you have not installed it. You can go to Control
Panel -> Add/Remove Programs -> Windows Setup tab -> Communications
list box item => Details button to install MS HyperTerminal.

Before you start programming your SMS application, you may want to check
if your mobile phone, GSM/GPRS modem and SIM card are working
properly first. The MS HyperTerminal is a handy tool when it comes to
testing your GSM devices. It is a good idea to test your GSM devices
beforehand. When a problem occurs, sometimes it is difficult to tell what
causes the problem. The cause can be your program, the GSM device or the
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SIM card. If you test your GSM device and SIM card with MS
HyperTerminal and they operate properly, then it is very likely that the

problem is caused by your program.

For Linux users, minicom can be used instead of HyperTerminal.

2.4.6 Procedure . for . Sending AT Commands to. .4 Mobile Phone or
GSM/GPRS Modem Uslng MS Hmer‘]‘ermmal

To use MS HyperTerminal to send AT commands to your mobile phone or

GSM/GPRS modem, you can follow the procedure below:

Put a valid SIM card into the mobile phone or GSM/GPRS modem.
You can obtain a SIM card by subscribing to the GSM service of a
wireless network operator.

Connect your mobile phone or GSM/GPRS modem to a computer
and set up the corresponding wireless modem driver. You should
find the wireless modem driver in the CD or disk that was provided
by the manufacturer. If the manufacturer does not provide such CD
or disk with your mobile phone or GSM/GPRS modem, you can go
to the manufacturer's web site and see whether the wireless modem
driver can be downloaded there. If the wireless modem driver cannot
be found on the web site, you can still use Windows' standard
modem driver.

Run MS HyperTerminal by selecting Start -> Programs ->
Accessories <> Communications => HyperTerminal.

In the Connection Description dialog box, enter a name and choose

an icon you like for the connection. Then click the OK button.
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Name:

"i'“.lj;_i.i”: _ .':{-:;m?.d_.. ||

Figure 6: The screenshot of MS HyperTerminal's Connection Description

dialog box

¢ In the Connect To dialog box, choose the COM port that your mobile

phone or GSM/GPRS modem is connecting to in the Connect using
combo box. For example, choose COM1 if your mobile phone or
GSM/GPRS modem is connecting to the COM1 port. Then click the
0K button.

(Sometimes there will have more than one COM port in the Connect
using combo box. To know which COM port is used by your mobile
phone or GSM/GPRS modem, follow the procedure below:

In Windows 08:
Go to Control Panel <> Modem. Then click the Diagnostics tab. In
the list. box, you can see which COM port the mobile phone or
GSM/GPRS modem is connected to.

In Windows 2000 and Windows XP:
Go to Control Panel > Phone and Modem Options. Then click the
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Modems 1ab. In the list box, you can see which COM port the mobile
phone or GSM/GPRS modem is connected to.)

| Connect To

& 3 Mobile phone connection

 Enter detais for the phone number that you want to diaf

 Gouny coe: [Eirited Srates Y TR B

© meacoder [ '
Brone rumber | '

oy it 3

) . | .téncal [

Figure 7: The screenshot of MS HyperTerminal's Connect to dialog box

The Properties dialog box comes out. Enter the correct port settings
for your mobile phone or GSM/GPRS modem. Then click the OK

button.

(To find the correct port settings that should be used with your
mobile phone or GSM/GPRS modem, one way is to consuit the
manual of your mobile phone or GSM/GPRS modem. Another way
is to check the port settings used by the wireless modem driver that

you installed earlier.

To check the port settings used by the wireless modem driver on

Windows 98, follow these steps:
a. Go to Control Panel -> Modem.
b. Select your mobile phone or GSM/GPRS modem in the list box.
C. Click the Properties button.
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d. The Properties dialog box appears. The Maximum speeds field on
the General tab corresponds to HyperTerminal's Bits per second
field. Click the Connection tab and you can find the settings for data
bits, parity and stop bits. Click the Advanced button and you can find
the setting for flow control.

To check the port settings used by the wireless modem driver on
Windows 2000 and Windows XP, follow these steps:
a. Go to Control Panel -> Phone and Modem Options -> Modems

tab.
b. Select your mobile phone or GSM/GPRS modem in the list box.
c. Click the Properties button.

d. The Properties dialog box appears. Click the Advanced tab and
then «click the Change Default Preferences  button.
e. The Change Default Preferences dialog box appears. The Port
speed field on the General tab corresponds to HyperTerminal's Bits
per second field. You can also find the setting for flow control on the
General tab. On the Advanced tab, you can find the settings for data
bits, parity and stop bits.)
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COM Properties

. PortSettings |

"l

Bits per second: (57600

Data hits: 'lB _jl
Parity: ]]Nune _ | : _j
Stop hits: H1 | :J]

Lo

Flow confrol; ![Hardware

Figure 8: The screenshot of MS HyperTerminal's Properties dialog box

e Type "AT" in the main window. A response "OK" should be
returned from the mobile phone or GSM/GPRS modem.
Type "ATH+CPIN?" in the main window. The AT command
"AT+CPIN?" is used to query whether the mobile phone or
GSM/GPRS modem is waiting for a PIN (personal identification
number, i.e. password). If the response is "+CPIN: READY", it
means the SIM card does not require a PIN and it is ready for use. If
your SIM card requires a PIN, you need to set the PIN with the AT
commangd "AT+CPIN=<PIN>",
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i . Mobile phone connection - HyperTermmal

"Fle Edit View Cal Trasfer Help

AT
OK
AT+CPIN?
+CPIN: READY
OK
| Connected 0:02107 [Auodetect  [576008NA  [SCROLL [CAFS [RUM

Figure 9: The screenshot of MS HyperTerminal's main window
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CHAPTER 3
METHODOLOGY AND PROJECT WORK
3.1 Procedure identification

Figure 10: project diagram

Database
Storage <:

Input

GUI
Interface <:

> < from

“=— barcode

« ‘o’ character
will match as
Mohd Silmi
Baried.

» Arrive at

school ot 8.00

e Set IT2870as a
character. 'd’.

e Call database to
match the ‘o
character.

scanner

IT2870

am

Modem

Entering
school at
8.00 am

Mobile phone

¢ Parents will receive an SMS. For eg,

Dear Mr. Mand, vour
son. Mohd Silmi Baried

with [1) number 2870

arrived at school at 8.00
am
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The basic structure of this system consists of:

1. An input interface which consists of the microcontroller circuitry that connects the
barcode scanner |

2. A USB interface to gather the feedback from the microcontroller to transmit to the
USB of a PC.

3. A GUI interface to extract the input from the serial port of the PC while allowing
the user to monitor and track down the location details.

4. A database interface to provide the necessary storage for the attendance records.

3.1.1 GUI Interface
Microsoft Visual Basic is chosen to design the GUI interface for the system.
Therefore, it must accomplish several important characteristics of the interface.
The details are as in Figure 11 below.

GUI
Interface
l l Y l ¥
VB GUI Database Location Login Design
Linking Tracking System interface

Figurell: GUI interface details
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3.1.2 Database Storage

The last part of the system at the end of the day is to be able to store the

attendance history for future references. The details are presented in Figure 8

below.

Database
Storage

Y

Status Table

User Table

Figurel2: Database storage details

As presented in the figure above, besides storing the attendance records, there is

also a need for storage of the user identity for the login system. It will include the

username and password for the verification of the user’s identity.
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3.2 Project work

3.21 I\{I_icl_'dsoft Visual Basic
Microsoft Visual Basic is Windows GUI programming software. Therefore, it
is the appropriate software option to extract the input from the serial port and
alert the user of any activity via graphical interface.

A component known as the Microsoft Comm Control 6.0 is applied to allow

the connéction between Visual Basic and the serial port. Among the properties

of MSComm that need to be considered are listed in Table 2 below.

Table 3: Microsoft Comm Control 6.0 Properties

Properties Description

CominPort Sets and returns the communications port number

Settings Sets and returns the baud rate, parity, data bits and stop bits as a
string

PortOpen Sets and returns the state of a communication port. Also opens
and closes a port

Input Returns and remove character from the receive buffer

Output Writes a string of characters to the transmit buffer

InputLen Sets the maximum number of characters that will be returned
when the input property is accessed
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This project consists of two interfaces. The first interface is log in form where
the user should key in the input which had been performed by barcode
scanner. The second form is to display result from interface 1. Below are the

screenshot of the form.

Figure 13: screenshot of form 1

The idea is when the barcode scanner scan barcode label, it will display the
product number in the student ID column. The ENTER button will
automatically triggered. Student name and time/date will be appearing on this
form which tells us this form has been linked to the database. The ADODC1
below is the function to link the form to the database

W[ oot — DIm

Figure 14: screenshot of the ADODC function
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The function of second interface is to display the results which consist:
a) The receiver of the SMS (parents name)
b) Receiver’s phone number (parent’s mobile number)

¢) Information about attendance (In text)

i, Form2 T ‘jgj_)ﬂ

- To: |Text _ e

Figure 15: Screenshot of form 2
The information about attendance will be located at label 2 consists of text
that will appear on the receiver’s phone in SMS. The OK button will
automatically triggered and this form will communicate with GSM
modem through serial port,

32



3.2.2 Microsoft Access

The design of the database to store surveillance records are created by

using the design view. Details of classes and types of data to be stored are

defined to a complete database. A view from the design window is

presented in Figure 13 below.

Mitrosoft Access 5 i :.[Q_I-&
: Ei|e Edit - _V_IBW Insert EUUIS w’mdnw HEID ] Type 5 guestion For E’]EfD -

|=4b1 : Database (Access 2000 file format)

| &8 open Bl Design ghew X 23

 Objects P} Create table in Design view
Tables ] Create table by using wizard

- Queries

Forms

Reports
Pages

Matros

.Mudu!'es '

Groups
- [#) Favorites

Figure16: Microsoft Access Database Design Window
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323 GSM Modem

GSM Modem is connected to PC through Serial cable. GSM modem is
connected to link the output from visual basic in order to send SMS to
receiver. This GSM modem uses the HyperTerminal instruction that has
been reprogram by visual basic in order to trigger the sequence all
automatically. Below is the picture of the GSM modem that been used for
this project.

Figure 17: GSM Modem
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CHAPTER 4
RESULTS AND DISCUSSION

4.1 Creating a barcode

=il ]

L l:lelﬂl

;“ Ipermno make a bar code 3/9

Tupe of fort——— ~Size of font——— — Point size
I‘f‘StamImd P‘A & D {22 EEE -‘*’_I'Psl

# Human readable || ¢ B rE

™ Addchecksum? T~ Do Ful ASCH encoding? ¥ Tip of the day?

Type the deta you wenk to bar cod here:
{EE2570)

M Hekoabarcods | G Cowodpbosd| L Piabacode

This is the shiing to use with Elfing Font's bar code 3 of 9 typeface:

S bar code 3 of 3

Evaluation Version Copyiight 2005 by Eliing Fonts, Inc, ¥ Buy Nowl

Figure 18: entermg data

{[Hpenio make a bar code 3,9 S SRR - 1B
Type of faint— - Size of fant—— — Poinit size 3 T -
& Standard ra eD B ] @ImSI. v t&ﬂelnl
(ﬁ Human readabb f‘ B f'“ E SR, Lo ‘. (LA RS,
©c F ‘
™ Addchecksum? T~ Do Ful ASCH encoding? ¥ Tip of the day?
Tmetl'vedatamumntbbumde?me
[EE2870) x
ﬂﬂm&:eahmmdal 223 Gopy toclip board | & Piirk abar code
Thiz is the shing to use with Elfiing Fort's bar code 3 of 9 gpeface:
‘EEZB?U"‘ _

barcuda:-lnfs'

T

Eveluation Vession . Copyight 2005 by Elhing Fonis, Ine. meNm|

Figurel9: Sample barcode is performed




4.2 Microsoft ADO Data Contrel 6.0 (OLEDB)

The component which allows Visual Basic to communicate with Microsoft Access is the
Microsoft ADO Data Control 6.0 (OLEDB). This feature can be implemented by activating
the Adodcl component in Visual Basic. The properties of this component are presented
Figure 12 below.

me'typm O P ST T A
Beneral}huﬂ-mﬁcation] Hacordﬁwrce] Color 1 Font 1
. Source of Connection — —— o e ey

- " Use Data Link File
. ™ Use ODBC Data Source Name

| | ]

@ Uise Connection Sting ,, ;
lProvider=Micrnsoft.Jet.DLEDBA.EI;Dala Souvice=G: Buid. |.

Other Attributes: |

0K Cancel | 0 | Heip

Figure 20: ADO Data Control Property

Initialization of the ADO Data Control is completed to allow Visual Basic to access any
designated database from Microsoft Access. The basic operations on that database are
represented by the ADO object model. The three main operations on a database are:

» Connection establishment

» Commands execution

» Information retrieval
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The three important settings that must be initialized under the ADO Data Control properties

arc.

» Connection String; using the Microsoft Jet 4.0 OLEDB Provider, which is the
normal choice for real-time application

» Connection Destination; declaring the path of the designated database

» RecordSource; setting the command type and table or stored procedure name to
compliment the RecordSet

F‘wpeltypag% S S TN .

General| Authentication RecordSource | Calor | Fart |

- RecordSource: - e e e e e

 [Bradtmitae ]

Table or Stored Procedure Name
: lUSBl1 " . “:}
- Command Text {SQL)

.

OK ] Cenesl | e Help

Figure 21: RecordSource Properties
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-

Provider | Connection | Advanced | A ]
Select the data you want to connect lo;

OLE DB Providerfs] _

MediaCatalogl:B OLE DB Provider

MedisCatalogMergedDB OLE DB Provider

MediaCatalogw'ebDB OLE DB Provider

1 Microsoft [SAM 1.1 OLE DB Provider

Microsoft Jet 3.51 OLE DB Provider

Microsoft Jel 4.0 OLE DB Provider

Micigsoft OLE DB Providés Foi Data Mining Sefvices

Microsoft OLE DB Provider for Indexing Service

| Microsoft OLE DB Provider for Intemet Publishing
Microgoft OLE DB Provides for ODBC Drivers

Microsoft OLE DB Pravides for OLAP Services 8.0

Microsoft OLE DB Provider for Oracle

Microsoft OLE DB Provider for Dutlook Search

Microzoft OLE DB Provides for SGL Server

Microseft OLE DB Simple Provider

MSDataShape

OLE DE Provider for Microseft Directory Services

Maicided

0K | Camesl | Hep |

Figure 22: Data Link Properties (Provider)

T3 Dot Link Proporties

Provider Lonnection l Advanced] Al |

Sﬁscify the following to connect to Access data:
1. Select or enter a database name:

_ ]'G:'»My Stl.;lﬁs’\My Stucﬁes\FYFWBidénir\stah;s.fndH __i 3

2. Enter information to log nﬁ to the database:
User name: |Admin

¥ Blank password [ Allow saving password

Figure 23: Data Link Properties (Database Path Declaration)



4.3 Microsoft Access for database

=012
. " just bo set auto rimber
L  Shiident matrix fuinber -
Tet N
DatefTimea Tine and date studentin
DatefTime] - time aned date student out o =l
Text i
Memo Field Properties
oo | con |
Format Currency
Input Mask. Autohiumber
Caption YesiNo
Defaut Yaku _ Mﬁdﬂ
Validation Rule ‘ The data type determines the kind of values
Validation Text (Lookup Wieard... | thak users g:n store inthe field, Press Fi For
Required Mo help on data types.
Iridecced Na
IME Mode R Control
IME Sentence Mode None

Figure24: table for database

4R attendance : Table

StudMame
2870 Mohd Siimi Bari

2947 Wohd Hisyani b-

2859 Abdut Hafiz bin -

2874 Mohd Razik bin

2863 Mohd Akbar bin

3179 Ahmad Nizad R

2953 Fackarally bin b

2046 Seyri Anuva bir

2856 Mohd Radhie bi

§251 Mohd Fadzlee E -

0 ‘ .

TitneOut

, G0 OF N D W —

—

£
()
=
5
3
[= o
o

| {H - r__[ M |u[ o 10
Figure 25: database stored in table 1
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B attendancet : Table.

. 1 StudName | - Timeln TimeOut: . .| . ParertName PhonsNo
12870 Mohd SimiBai . Maiid Bin Awang 0196213138
27247 ‘MohdHisyamib. ¢ CAiFaky
3 T7859 - Abdyl Hafiz bin: _ ‘Abdut Hamid - 0126767676
4T84 Mohd Razik bin. _ ... iMohd Aznam
5 {2863 ‘Mohd Akbat bin .. ..Mohg Kamal
B39 AmadNizadR  _Abd Mansh
o 1IT2883 Zackarally binbh e iv ... Mohd Saileh
.8 T2846 - Beyri Anuwa bir o “Jahari
9 72656 ~ Mohd Radhie bi: Abdullah Di
10 ME251 ~Mohd Fadzlee &t _ j ~ ‘Hassan
113070 Mohd Shuhaiza . Hassan
| 12112973 | Mohd |skandar | : ... . Yaakob
[ 137285  Mohd Radhie bi- o ‘Abdullah Din
| 14243 Mohd Syazwan : _ . Ahmad Shafe;
7| 1600025770 MohdAhamNe . Majgeeng
#| (AutoNumber :

/ ParentName | ~ PhoneNo
fajid Bin Awang 0196213138
Ali Fakry _ o
Abdul Hamid 0126767676
Mohd Aznam

Mohd Kamal

Abd. Manah

Mohd Salleh

Jahari

Abduliah Din

Hagsan

Hagsan

Yaakob
Abdullah Din

Ahmad Shafei

ajid Awang

Figure 26: New Column Added for Parent’s Name and phone number
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4.4 Visual Basic Interface

iy, Form2

o | - Parent — L. PhoneNo

e Y Majid Bin Awang 0196213138 |
Tao: IMaiidBin_ﬁ.wang ! . All Fakl’}f
Frorello joveziaiae || AbdulHamid 0126767676

Anak anda Mohd Silmi B aried bin Maiid Mohd Aznam

telah hadir p;da 21*#@2005 03;1?:41_ _ Mohd Kamal

e Abd. Manah

Mokd Salleh

o Z _.:_UK' o - J_ahar_i N .
L Abdullah Din

Hassan

Taken from database

Figure 27: form results
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4.5 Communication from Visual Basic to Serial Port for SMS

A
]MSEumml MSComm e
.ﬁ.lphabetif; !'Categpriggdi |
{(abouty
{Custnm} | |
{Mame) M5Comm1

1

True

- [EOFEna ~ False

- [Handshaking 0 - comNone
{InBufferSize 1024

Index

InputLen 0 _
InputMode O - comInputMod
Left 3720

B CornmiPork

Figure 28: How to communicate between VB 6.0 to Serial Port
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4.6 GSM modem

The GSM network offers a wireless infrastructure which extends your reach to anywhere in
the world. There are several means to tap onto this infrastructure as a communication
medium. One way is to use a direct data call to connect a point-to-point data link from one
place to another. Or, to log into the World-Wide-Web via GPRS. A simple method is also
via Short Message System (SMS).

Which ever means is used, a user wants to exchange or send data or information from one
point to another. We will describe here of how to use an AT command on mobile phones
to be as a GSM communication information node. This will be the cheapest means to

create your own DIY remote messaging system.

COM.‘1 P.roperti.es e

| Port Settings

™
St 7T

Flow contsol;

[ Restore Defaults I

- _ } [ — ][ — ]

figure 29: Setting the properties at Hyper Terminal
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~.& FF - HyperTerminal
Fie Edt Yiew Cal Transfer Help -
O - 8 =0 F

AT=CHGR=1

1+CMGR: 1,,23

1 06915689450602046A91566971932800805010114172522305C83298F D86
10K

¢ e ke
Cornected 0:00:29 Auto detect 9600 8-N-1 Ve caps e

figure 30: ALT+CMGR for received messages

" # ff - HyperTerminal

File Edit ¥iew Call Transfer Help : :

NE 8 m® &

|AT+CMBS=27
|> 9011008AA156697193280000FF10C8329BFD065DDE72361964028140+

|+CHBS: 255
|0K

Connected 0:01:49 Kuto detect . 1200 8-N-1 T I .

figure 31: ALT+CMGS for sending messages



CHAPTER 5
CONCLUSION AND RECOMMENDATION

Communication is very important in our everyday lives. It is now evolving from the
traditional communication using radio frequency to the latest wireless communication.
This project is hoped to improve school attendance system by applying the latest
technology available so that we will be in the same wireless communication evolution

cra.

The project is a preparation for the final year student to enter the working environment.
All the theories learn throughout the five years in UTP can be applied and implemented
in this project. Student will also learn how to manage their time for study for other
courses and completing this project. All of this experience will be very helpful in
producing a well rounded and quality engineer.
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APPENDIX B
DATASHEETS

Coding for Form 1 (Visual Basic

Private Sub Form Load()
Database.Refresh

End Sub

Public Function MyTime() As String

MyTime = Format(Now, "dd-MMM-yyyy HH:nn:ss")
'& "." & Right(Format(Timer, "#0.00"), 2)

End Function

Private Sub cmdEnter_Click()

Database.Recordset. MoveFirst
Databasge.Recotdset.Find "StudID="" & txtID.Text & ™"
If Database.Recordset. EOF Then

MsgBox "There are no such student", vbCritical

Else

IbIName.Caption = Database.Recordset(”StudName")
‘Me.Hide

Form2.Show
‘call fnction send sms

‘Call sms_send(nophone, Database Recordset("StudName") & mytime
End If |

1bITime = MyTime
End Sub
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Coding for Form 2 (Visual Basic)

Publi¢ Function MyTime() As String
MyTime = Format(Now, "dd-MMM-yyyy HH:mm:ss")

‘& "." & Right(Format(Timer, "#0.00"), 2)
End Function

Private Sub emdOK._Click()

formi.txtID=""
form1.1bIName =""
forml.1blTime =""
Form2 Textl ="
Form2.Text2 =""
Form2.Label2 =™

Unload Form2

End Sub

Private Sub Form_ELoad()
Dim strDate As String
Database.Refresh

Database.Recordset. MoveFirst
Database.Recordset.Find "StudID="" & form1.txtID.Text & ™"

If Database . Recordset. EOF Then
MsgBox "There are no such student”, vbCritical
Else
Textl.Text = Database.Recordset("ParentName™)
Text2.Text = Database.Recordset("PhoneNo")

strDate = form1.1blTime
strDate = MyTime

Labe}2.Capti6n ="Anak anda " & form1.IbIName.Caption & " telah hadir pada " &
strDate

End If

End Sub



AT Command Set S! EM ENS
Mobile

5 AT commands originating from GSM 07.05 for SMS

The SMS related AT Commands are according to the GSM 07.05 specification issued by ETSI
(European Telecommunications Standards Institute).
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6 Siemens defined AT commands for enhanced functions

Self-defined commands do not have to be implemented in accordance with the official syntax. The
“+C” string can therefore be replaced by “*S* (**" = Ox5E). If a seif-defined command with the same
syntax will be included in future in the GSM recommendations, the command can be addressed with

both stfings.
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Table 9: Summary of AT commands available in Charge-only and Alarm mode
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