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Abstract

With the recent and fast developments in technology, smart phones
offer many advanced services rather than making calls, so the number of
smart phone users increases day by day. User can install and run many

smart phone applications that make life easier or enjoyable.

One of the areas that users can benefit from smart phone
applications is tourism. Many tourists visit a region or city in limited time
which may not be enough to visit everywhere. So that tourists are obliged
to select attractive spots. Usually they make this selection by searching
web sites, magazines, or guidebooks. After the selection is made, the
tourist decides the trip route which can take a lot of time. Tourists face
several difficulties acting this way: information in guidebooks is mostly
not up-to-date, spots are (partly) closed due to renovation and some

timetables (museum, for example) are unavailable.

An application that can provide valuable information to guide the
tourists in their trip can be so beneficial. The goal of this application is to
provide tourism and geographic services through mobile phone
application that encourage tourists to travel around the city and reduce

efforts and shorten the time to organize the city trip.
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1.1 Overview

In this chapter, we will introduce the main idea for our project, the aim we try to
achieve by this system, the main requirement that will be needed in our work, some of
the assumption and dependencies that we will rely on, we also made some literature
review, and we mention some of these project that are related to our work and show
how we will be different from there, we also show general block diagram for our

system.

1.2 Problem statement

The old town of Hebron contains many architectural landmarks, such as the Ibrahimi
mosque, a museum, shops, and historical places. Who's the tourist doesn’t know any

information about it, and how to reach it. So the tourist may be getting lost.

Tour groups, it is possible members of the same group go to different places;
leading to loss of time in the search for each other and cause they did not know places

the rest of the group.

1.3 Aim of project

e Encourage the tourism in the old town of Hebron.

e Help the tourist to access the old town by displaying map where plotted the road
how to reach old town.

e Give the tourist information about historical location.

e Help tour group to be in touch with each other during their journeys.

e Eliminate the Judaization of the old town by providing tourist historical facts of

the old town.



1.4 Requirements

The requirements of our project will be described in two parts the functional

and nonfunctional requirements as follow:

1.4.1 Functional requirements:

e Our system will have stored information about historical locations of old town of
Hebron, and map to guide tourist.

e The system will have a server; the server stores name, Id, and real time coordinate
of each user login the system.

e The system must, track tourist mobile in real time, over its travel along given
time, this will require hardware to receive the GPS coordinates, and send it
through communication network to the server.

e The system must be able to receive coordinates from more than one tourist.

e The system will offer information about important services in old town of Hebron.

1.4.2 Non-Functional requirements:

e Usability, the system will be used from smart phone’s owner, and company’s
owners, so it must be usable and easy to use.

e Availability, the system will be able for any person wants to use, and also it
should be available at any place during person travelling, so we rely on GPS
system that have wide spread in our countries, and if some region does not have
this we try to solve this limitation.

e Reliability, the system will be reliable, so it can give you a proper location of two
tourists but our system may have an error rate, if one tourist is indoor and the
other outdoor location, but it will be reduced because we have GSM network

which may reduce the error effects.



And for all these requirements to be achieved we will need the following hardware

and software:

Hardware:

o Mobile phones with GPS and GSM /GPRS services.

o Main server with internet connection.

Software:

o Mobile programming language as (JAVA, XML Programming).
o Programming software for map display.
o Graphical user interface (GUI).

o Database for maps and history.

1.5 Assumption and dependencies

The following assumptions are considered in our project:

e Each person travelling to Hebron, old town having smart phone support GPS, and
GPRS services he will enjoy with our application because it's only for Hebron, old
town so it will make travelling into it easily.

e The application will be useful as a great tourist guide, but can also be used to dig
up some information on historical events or places near you. Basically, Hebron-
old town trip tracks down your exact travel route by monitoring your GPS

coordinates, and find friends.



1.6 Literature Review(related projects)

Many projects around the world have similar points to this project, but we

try to be different, and make it suitable for our country, with reasonable cost.

And here we will mention some similar projects that related to our work:

1.6.1 World Mat

The application allows confirming the booking for the flight, hotel
reservations, car rental via e-mail messages and displays the Google map plans

every point the user in addition to the path sync with Google calendar. [1]

1.6.2 Field trip

Google launched this application solely for Android 2.3 and above, which is a
tourist guide so that gives the user information and dates for the site important
visited and show this information without any movement from the user, and
This application works as an automatic, once approaching the user of the exact
location appear on the screen of a new page showing information about the

place. [2]

1.6.3 Google map

This allows the application to download the map without a data connection,
and be removed automatically after 30 days of the maps, and maps are
downloaded. This application does not allow the user to search for points of

interest or get directions. [3]



Our system differs from systems previously mentioned. Because it specifically
for the old city of Hebron, so that maps are previously stored in, it will gives him

information about the important places he visited.

1.7 Project Plan

e Stagl: Select the idea

Determine the idea of the project, the motivation, and the main objective we

intend to achieve.

e Stage2: Preparing for the project

In this stage, more and deeper determination of the tasks, and steps we want to

perform, is done.

e Stage3: Project Analysis

In this step, a study of the all possible design options to determine our own
design.
e Stage4: Determine the project requirement
After determine our design scheme, we specify the entire needed requirement
for the user and the system, software and hardware. And try to bring them to be

ready for the implementation stage.

e Stageb: Studying the Principles

This stage of the project is necessary to study the GSM, GPS, GPRS, mobile

programming language, main server programming language.

e Stage6: Documentation Writing

Documenting the project will begin from the first stage to the last stage.



These stages represented in table 1.1:

Table 1.1: Timing plane for first semester

Task/ 3|4 (56| 7|89 |10]|11 ) 12 13 | 14 | 15

1.8 General system description

From the general description for our project idea, and main requirements, we will
need major parts to achieve our goals, the hardware which used to receive the GPS
signals from the satellites, and send coordinates to the server through GSM/GPRS
network, the server will convert these coordinates to be suitable to our city
coordinates, then sending information according to GPS location coordinates, and
then using software to display tourist movement on the map. Figure 1.1 shows a main

block diagram of the project parts.



/ / / GPS satellites —| aps
Location
\ Server

Internet

/ e
o
’ \ "\ e I 4 "
T ':‘ =
GSM/cell network | y .
phone ' e

Figure 1.1 System description

1.9 Budget of project

In this section we will preview the system cost estimation in term of system

Hardware.

1.9.1 Hardware Resources

The following table 1.2 contains the main requirements for our system and their

costs.

Table 1.2 Hardware resources cost

Hardware Component Cost

1 PC with CPU 2.6 GHz, 40GB HDD, 512k

RAM, monitor, keyboard and mouse $800
2 smart phones (GALAXY SI) $900
Printing Cost $100

Total $1800




1.10 Project Risk Management

The project may face some problem and risk that we have to declare in the

early time of the project designing and manipulation, and we must avoid those

problems so that the system could work in its high efficiency, so when we find a risk

we will try to solve it without the total project as much as we can.

1.10.1Risk Analysis

The following table shows the risks their probability and effects on the system
development.

Table 1.3 Risk analysis

Risk ID Risk Description Probability Impact
1 One of the group members dies or get sick. 10% Critical
2 Lack of experience in using programming 30% Marginal
tools.
3 Israel may block internet service. 20% Catastrophic
4 Israel may close the old town 10% Critical
5 Users will not like the project; because it 30% Critical

attacks their privacy.




1.10.2 Risk Effects Minimization Strategies

Table 1.4 shows some of strategies we will take them to minimize the risks.

Table 1.4 Minimizing the risk

1. The team must divide the work, if one is absent the other does his work.

2. Read and study more on using these programming.

34,5 The other risks can't be avoidable, so when they occur we will be in

serious problem. We hope that none of them will happen.

1.11 Report Content

This report includes the following three chapters:

e Chapter one: Introduction.

In this chapter, we introduce a general overview about the project, the aim idea of the
project, requirements, assumption and dependences, the time schedule, and the

estimated cost.

e Chapter two: Theoretical Background.

This chapter includes the Theoretical background related to the main idea of the

project, and technologies, hardware, and software used in the project.

10



e Chapter three: Project Conceptual Design.

In this chapter we talk about the design concepts; the general block diagram that show
how the system works, the system main components, system flowcharts and their

related options.

e Chapter four: Detailed Design.

In this chapter we talk about the detailed software engineering design including UML
model diagram for both mobile and server application software classes. Then system
use case diagram will be described, also the sequence diagram for use cases will be

mentioned.

e Chapter five: System Testing.

In this chapter, the whole testing stage will be described, that's mean a test of an entire
interconnected set of components and software for the purpose of determining proper
functions and achieving the desired goals of the system. We will talk about testing of
each part of the system, describe the scenarios, represent each test and it's errors,

challenges and modifications, and also we will figure out the error rate.

e Chapter six: Conclusion and Recommendations

In this chapter, we will mention what we achieved in this project and the conclusion
for all things that we have done, also we will talk about the challenges that we faced

and ending with recommendation needed for the future work.

11
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2.1 Overview

In this chapter we will mention the basic theoretical information, some
technologies, and learn about some devices that will be used in our project. In order to
use them in an appropriate way and take the desired advantages of them. So you will
be able to understand and interact with our project.

We will talk about the GPS technology, GSM/GPRS technology; a collection
of hardware includes the mobiles, GPS receivers, GPRS modems.

Software will be used represented by a programming language on the mobile

phone, software on the central server in order to receive and process then plot.

2.2 GPS technology

2.2.1 Definition

The global positioning system (GPS) is a system for determining the
geographic location of people with GPS receivers. Consists of “constellation” of 24

well-spaced satellites that makes a revolution every 12 hours.

e Global: Anywhere on earth but not inside buildings, underground, or anywhere else

not having a direct view of a portion of the sky.

e Positioning: Give answers to the following questions, Where are you? How fast are
you moving and in what direction? What direction should you go to get to some other
specific location?

e System: A collection of components with connections between them.

The official U.S. Department of Defense name for GPS is NAVSTAR
(Navigation System with Time And Ranging) _which is a constellation of 24
satellites orbiting the earth, broadcasting data that allows users on or near the earth
to determine their spatial positions. [4]

13



2.2.2 GPS components

The GPS technology consists of the following components:

The Earth: it's the major component of GPS, its mass and its surface, and the

space immediately above. The mass of the Earth holds the satellites in orbit.

Earth-circling satellites: as shown in figure 2.1, twenty four solar powered
radio transmitters, forming a constellation such that several are visible from
any point on Earth at any given time. The satellites are at middle altitude of
20200 kilometers (Km); each is in a 12 hour orbit.

Figure 2.1: Earth-circling satellites orbits [5]

Ground based stations: the GPS satellites are crammed with electronics, so
they require monitoring. This is done by four ground based stations located on
Ascension Island, at Diego Garcia, in Hawaii, and Kwajalein. Each satellite
passes over at least one monitoring station twice a day. Information developed
by the monitoring station is transmitted back to the satellite, which in turn re-

broadcasts it to GPS receivers.
GPS Receivers: it consists of

o An antenna whose position the receiver reports
o Electronics to receive the satellite signals
o A microcomputer to process the data that determines the antenna

position, and to record position values

14



o Controls to provide user input to the receiver

o Screen to display information.

e The United States Department of Defense: The U.S. DoD is developing and
maintaining NAVSTAR.[4]

2.2.3 How it works?

GPS satellites circle the earth twice a day in a very precise orbit and
transmit signal information to earth. GPS receivers take this information and use
triangulation to calculate the user's exact location. Essentially, the GPS receiver
compares the time a signal was transmitted by a satellite with the time it was
received. The time difference tells the GPS receiver how far away the satellite is.
Now, with distance measurements from a few more satellites, the receiver can
determine the user's position.

To calculate a 2D position (latitude and longitude) and track movement,
GPS receiver must be locked on to the signal of at least three satellites. With four
or more satellites in view, the receiver can determine the user's 3D position
(latitude, longitude and altitude). Once the user's position has been determined, the
GPS unit can calculate other information, such as speed, bearing, track, trip

distance, distance to destination, sunrise and sunset time and more.

The following tips show how this system works:

e 21 GPS satellites and three spare satellites are in orbit at 12,000 miles above the
Earth.

e The satellites are spaced so that from any point on Earth, four satellites will be

above the horizon.

eEach satellite contains a computer, an atomic clock, and a radio. With an

understanding of its own orbit and the clock, it continually broadcasts its changing
position and time. (Once a day, each satellite checks its own sense of time and

position with a ground station and makes any minor correction.)

¢ On the ground, any GPS receiver contains a computer that "triangulates” its own

position by getting bearings from three of the four satellites. The result is provided in

15



the form of a geographic position, longitude and latitude, for most receivers, within

100 meters accuracy.

o If the receiver is also equipped with a display screen that shows a map, the position

can be shown on the map.

o If a fourth satellite can be received, the receiver/computer can figure out the altitude
as well as the geographic position.

e If you are moving, your receiver may also be able to calculate your speed and

direction of travel and give you estimated times of arrival to specified destinations.[4]

2.2.4 The GPS satellite system

The first GPS satellite was launched in 1978, a full constellation of 24
satellites was achieved in 1994, and each satellite is built to last about 10 years.
Replacements are constantly being built and launched into orbit. A GPS satellite
weighs approximately 2000 pounds and is about 17feet across with the solar panels
extended. Transmitter power is only 50 watts or less.[4]

AVASTAR uses radio waves instead of sound: The waves that are used to
measure the distance are electromagnetic radiation (EM). They move a lot faster
than sound. Regardless of frequency, in vacuum, EM moves at about
299,792.5Km/sec, which is roughly 186,282 statute miles per hour. [4]

2.2.5 GPS in our project

We will use GPS to measure the locations of the buildings in the old city, and to determine
the real time location of the moving of the tourist, using GPS receiver built in the
mobile phone. Mobile needs GPS receiver plus processing to calculate position, and
read assistance data from network. The handsets take GPS measurements, and report

these to the central server in the network.
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2.3 Coordinate systems

There are many coordinates system, which are systems that used to represent
position coordinates of a point or geometric elements that can appear in different

formats and some of these common modern systems, can be:

2.3.1 World Geodetic System 1984 (WGS84):

The World Geodetic System is one of the coordinates system used in GPS,
where it consists of three-dimensional Cartesian coordinate system and an
associated ellipsoid, so that WGS84 positions can be described as either XYZ
Cartesian coordinates or latitude, longitude and ellipsoid height coordinates.
[6]

2.3.2 Earth Gravitational Model (EGM96):

Earth Gravitational Model geoids 96, defines the nominal sea level
surface by means of a spherical harmonics series of degree 360, which will
provides about 100km horizontal resolution. And the deviations of the EGM96
geoids from the WGS 84 reference ellipsoid range from about 150m to about
85m .[6]

2.3.3 Earth Gravitational Model (EGM2008):

Earth Gravitational Model geoids 2008 is a new higher fidelity model for
the original WGS 84, This new model will have a geoids with a resolution
approaching 10km, requiring over 4.6 million terms in the spherical
expansion, versus 130317, EGM96 and 32,757 in WGS 84.[6]

2.3.4 North American Datum of 1927 (NADZ27) :
North American Datum of 1927 is a datum based on the Clarke ellipsoid of

1866. The reference or base station is located at Meades Ranch in Kansas,
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There are over 50,000 surveying monuments throughout the US and these

have served as starting points for more local surveying and mapping efforts. [6]

2.3.5 North American Datum of 1983 (NADS83):

North American Datum of 1983, is an earth-centered datum based on the
Geodetic Reference System of 1980. The size and shape of the earth was
determined through measurements made by satellites and other sophisticated
electronic equipment; the measurements accurately represent the earth to

within two meters.[6]

2.3.6 Coordinate systems in our project:

The received coordinates will be in one of the common coordinate's
systems that depend on the type of mobile being used to transmit the coordinates.
In our system, we will depend on American coordinate systems, where our
mobile operating system android, will support these types of coordinates in

accurate manner.

2.4 GSM technology

2.4.1 Definition

GSM (Global System for Mobile communications) is a second-generation
digital network, supporting voice and simple data services, including “dial-up”
data and text messaging. Open, digital cellular technology used for transmitting
mobile voice and data services. GSM supports voice calls and data transfer speeds
of up to 9.6 kbps, together with the transmission of SMS (Short Message Service).
It predates Code Division Multiple Access (CDMA), which is especially strong in
Europe. Enhanced Data rates for GSM Evolution (EDGE) (also known as
Enhanced GPRS (EGPRS) is faster than GSM and was built upon GSM.
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The system built based on cell phone technology GSM is the dominant

digital mobile phone standard for most of the world. It determines the way in

which mobile phones communicate with the land-based network of towers. [7]

2.4.2 GSM transmission and frequency allocation

Radio systems such as GSM can have hundreds of frequencies specified for

use within a specified part of the frequency spectrum,. GSM needs multiple

frequencies to allow different frequencies to be used, in different geographical

parts of the network, to avoid radio interference within

the communication channels.

GSM operates in many frequencies, the 900MHz

GSH 0.

and 1.8GHz bands in Europe, and the 1.9GHz and 850MHz 8% 015 05 060
bands in the US. The 850MHz band is also used for GSM Carers 802 150
and 3G in Australia, Canada and many South American 804 9354

countries.

MHz

ARFCN 1
ARFCN 2

For GSM Frequency Allocation, the spectrum 124 Carer Pair

assigned for the various GSM bands, in each case, there

is an uplink (from mobile phone to base station), and
a downlink (from base station to mobile phone). It is standard practice for the
uplink to use the lower frequencies in cellular systems, as the attenuation of this
link will be marginally less than the corresponding downlink. Transmitting and
receiving on different frequency bands is known as Frequency Division Duplex
(FDD).

Each of the bands is divided into a number of radios by carriers. These
carriers are separated in all cases by 200 kHz. The GSM 900 bands are each 25
MHz wide, and therefore each contains 124 carriers. The end carriers are
positioned at 200 kHz inside the band edges. As shown in figure 2.2, the lowest
carrier in the 900 uplink band is 890.2 MHz, and the highest is 914.8 MHz.

The carrier separation in the 1800 bands is the same as for the 900 bands.
As the bands are each three times wider (at 75 MHz), this gives 374 carriers in
each of the 1800 bands.
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The 1900 bands (United States) contain 299 carriers. Carriers are assigned in
pairs (uplink and downlink), and each pair is always separated by a fixed amount,
equal 45 MHz at 900, and 95 MHz at 1800.A number called the Absolute Radio
Frequency Channel Number (ARFCN) commonly refers to the pairs.

Having organized spectrum across most of the world, GSM’s international
roaming capability, allows users to access the same services when traveling abroad as
at home. This gives consumers seamless and same number connectivity, in more than
218 countries. GSM carriers have roaming contracts with other GSM carriers, and
typically cover rural areas more completely than competing CDMA carriers. GSM
networks now cover more than 80% of the world’s population. GSM satellite roaming

has also extended service access to areas where terrestrial coverage is not available.

GSM also has the advantage of using SIM (Subscriber Identity Module) cards
in. The SIM card, which acts as digital identity, is tied to the cell phone service
carrier’s network rather than to the handset itself. This allows for easy exchange from

one phone to another without new cell phone service activation.

The main purpose of the GSM network is to facilitate easier access to cellular
and satellite platforms across international lines. Using digital technology, it employs
both speech and data channels in its system. At minimum these channels operate on
the second generation (2G) network, but many use the third generation (3G) system to
offer these services to clients. This enables the exchange of information at high-speed

data rates via satellites and mobile cellular towers across networks and company lines.

[7]

2.4.3 GSM network infrastructure

GSM network is a series of virtually interconnected tower and satellite
relays that send and receive digital signals allowing people to communicate
wirelessly across the globe. The signal begins with a cell phone that places a call,
and travels to the nearest GSM tower. That tower communicates the signal to a
satellite, which in turn relays that signal to the tower nearest the call's destination,
where it is then received by the call recipient. The GSM wireless network is the

most popular wireless communications system today.
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Original cell phone technology operated on an analog system, similar to a
short-distance radio wave. This meant that many people could use the same
frequency, but the frequency would vary by location.

The digital communications networks were carriers for Second-Generation
(2G) cell phone technology, which featured less call interference, and increased call
security, the phone's batteries lasted longer, and more calling features could be
offered, since the network was expanded. The biggest advantage was that the
efficiency of digital capacity lowered the startup cost of a new carrier, allowing
smaller players to join the industry and offer real competition that leads to lower
service prices.

GSM now carries Third Generation (3G) cell phone service as well as Fourth
Generation (4G) technology, which allows users to transmit larger amounts of voice
and data streams simultaneously. Each new incarnation of GSM service is compatible
with each version that came before, eliminating the need for customers to upgrade

their phone each time new technology is released.[7]

2.4.4 GSM Network Architecture
The GSM network can be divided into four main parts:
24.4.1  The Mobile Station (MS)
Consists of following two main components:

e The Subscriber Identity Module (SIM): It is protected by a four-digit Personal
Identification Number (PIN). In order to identify the subscriber to the system.

e Mobile equipment/terminal (ME): There are different types of terminals

distinguished principally by their power and application.
2.4.4.2  The Base Station Subsystem (BSS).
It may be divided into two parts:

eBase Station Controller (BSC): It controls a group of BTSs and manages their
radio sources. A BSC is principally in charge of handoffs, frequency hopping,

exchange functions and power control over each managed BTSs.
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e Base Transceiver Station (BTS): it maps to transceivers and antennas used in each
cell of the network. It is usually placed in the center of a cell. Its transmitting power
defines the size of a cell. Each BTS has between 1-16 transceivers depending on the

density of users in the cell.

2.4.4.3  The Network and Switching Subsystem (NSS).

Its main function is to manage the communications between the mobile
users and other users. It also includes data bases needed in order to store
information about the subscribers and to manage their mobility. The different

components of the NSS are:

e Mobile Switching Center (MSC): Performs the switching functions of the

network, and provides connection to other networks.

e Gateway MSC (GMSC): Interconnects two networks, the cellular network and
other network such as PSTN.

eHome Location Register (HLR): Stores information of the subscribers
belonging to the coverage area of a MSC, it also stores the current location of
these subscribers and the services to which they have access.

e Visitor Location Register (VLR): Contains information from a subscriber's

HLR necessary to provide the subscribed services to visiting users.

e Authentication Center (AuC): It serves security purposes; it provides the
parameters needed for authentication and encryption functions. These

parameters allow verification of the subscriber’s identity.

eEquipment Identity Register (EIR): stores security-sensitive information
about the mobile equipment. It maintains a list of all valid terminals as identified
by their International Mobile Equipment Identity (IMEI). The EIR allows then to

forbid calls from stolen or unauthorized terminals.

¢ GSM Interworking Unit (GIWU): The GIWU provides an interface to various
networks for data communications. During these communications, the

transmission of speech and data can be alternated.
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2.4.4.4  Operation and Support Subsystem (OSS)

It is connected to components of the NSS and the BSC, in order to
control and monitor the GSM system. It is also in charge of controlling the
traffic load of the BSS. It must be noted that as the number of BS increases
with the scaling of the subscriber population some of the maintenance tasks
are transferred to the BTS, allowing savings in the cost of ownership of the

system. [7]

All previous networks' elements are shown in the following figure that

shows the relation between them.

EIR - HLR
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AU dcj——r:] VLR
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: /]
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Interface to the
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Base stations with its components, the Switching nodes with
transmitting station and the control unit registers

Figure 2.3: GSM Network's Components [8]

2.45 GSM In Our Project

The usage of the GSM technology in this project represented by

transferring the data from the GPS receiver (or the mobile phone) to the central

server. These data will contained position request.
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2.5 GPRS service
2.5.1 Definition

General Packet Radio Services (GPRS), is a packet-based wireless
communication service that provides data rates from 56 up to 114 Kbps, and
continuous connection to the Internet for mobile phone and computer users. The
higher data rates allow users to take part in video conferences, and interact with
multimedia Web sites, and similar applications using mobile handheld devices as
well as notebook computers. GPRS is based on Global System for Mobile
communication (GSM) and complements existing services such circuit-switched
cellular phone connections and the Short Message Service (SMS).

In theory, GPRS packet-based services cost users less than circuit-switched
services, since communication channels are being used on a shared-use, as-
packets-are-needed basis rather than dedicated to only one user at a time. It is also
easier to make applications available to mobile users, because the faster data rate
means that middleware currently needed to adapt applications to the slower speed
of wireless systems are no longer be needed. As GPRS has become more widely
available, along with other 2.5G and 3G services, mobile users of virtual private
networks (VPNSs) have been able to access the private network continuously over
wireless, rather than through a rooted dial-up connection.

GPRS also complements Bluetooth, a standard for replacing wired
connections between devices with wireless radio connections. In addition to the
Internet Protocol (IP), GPRS supports X.25, a packet-based protocol that is used
mainly in Europe. GPRS is an evolutionary step toward Enhanced Data GSM
Environment (EDGE) and Universal Mobile Telephone Service (UMTS).[9]

2.5.2 GPRS and packet data in GSM

GPRS adds a packet-based data capability to the GSM system, and brings
IP networking into the GSM world. As well as modifications within the handsets
and the radio interface, GPRS also involves the addition of new packet routers into
the GSM core network, producing a core network with separate circuit- and packet

switched domains. Using GPRS, each user only requires radio resources when a

24



packet of information is sent or arrives, it does not require the channel for the
entire duration of the data transfer. In this way, the single timeslot can be made
available for more than one user, allowing radio channels to be shared, by up to
seven users in GPRS.

The overall data rates in GPRS are specified for each timeslot, varying
depending on what is known as the coding scheme. There are four coding schemes
(CS) in GPRS (known as CS1, CS2, CS3, and CS4). The data rates for each coding
scheme are shown in table 2.1. Note that each overall channel is actually designed
to carry 22.8 kbps (as in standard GSM connections), and the extra capacity is
actually used for error protection. Where there is a good error protection for CS1,
but not so good for CS4. In practice, only coding schemes 1 and 2 are widely used.

CS1 and CS2 offer good error detection and correction with low
throughput; in the first step of GPRS software only these two techniques may be
used. CS3 and CS4 provide higher throughputs but have little or no error

correction capabilities.

Due to the packet switched characteristics of GPRS software the allocation
of the available timeslots may vary from one instant to the next. So, it may have 8

timeslots at one time and 4 later on.

Communication between the base station and any given mobile host is full-
duplex but can be asymmetric; that is the down link and the uplink capacities need
not be the same. Hence, the system can select the coding scheme based on the
amount of data to be transferred through down link and uplink. Generally, the
downlink has more frequency than the uplink. Both links can send user data as well
as control data. There are some situations in which the amount of user data may be
larger than the control data and vice versa. That is, the downlink may have more
data to carry than the uplink. Thus, the selection of coding scheme may differ for

downlink and uplink. [10]
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Table 2.1: Data Rate for GPRS Software [10]

User Data Rate Cs1 CS2 CS3 Cs4
1 Timeslot 9.05 kbps 13.4 kbps 15.6 kbps 21.4 kbps
8 Timeslot 72.4 kbps 107.2 kbps 124.8 kbps 171.2 kbps

2.5.3 GPRS Network Elements

Additional elements are required to provide the \
General Packet Radio Services (GPRS), including:

RADIO

ACCESS BTS BTS
e core network GPRS support nodes (GSNs),
Packet BSC
comprising: )

o Serving GSN (SGSN) “Packet-Switched” |SGSN MSC_I “Circut-Switched”
(always-on) (dial-up)

@) Gateway GSN (GGSN) CORE Databases,
NETWORK Network

Managemen

| GGSN GMSC |
These elements use IP (Internet Protocol) technology
. . . Other Network(s) 'Other Network(s)
to route information to and from the mobile handset. i et (e £e
They are effectively IP routers with Figure 2.4: GPRS network elements. [7]

modifications to allow for managing subscriber access, mobility, and IP sessions.

A GPRS data session would be handled by the GSN rather than the MSC, which is
used for voice. In addition, GPRS operation requires the BTS to be GPRS-capable,
and a packet control unit must be available, usually at or within the BSC. These two
base station subsystem (BSS) elements allow the data packets to transfer in the right

format on the correct GPRS radio channels.[7]

2.6 Mobile phone (cellular phone):

Mobile phone is one of the most sophisticated and modern techniques that
spread dramatically in our societies, it transformed from a simple use to make calls, to
be used nowadays in many complex and useful applications.

Back to the history of mobile phones, we found that the first mobile telephone call
was made from a car in St. Louis, Missouri, USA on June 17, 1946, using the Bell

System's Mobile Telephone Service.
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Many updates and developments are quickly continued on mobile phones, and still
updates until now, Mobile phones become nowadays a very smart, efficient, and small
device that puts the whole world in your hands, and support large number of modern
techniques included within this small device. [11]

2.6.1 Mobile Operating systems (mobile software platform):

Like Microsoft's Windows, Apple's Macintosh, and Linux, and many
others desktop operating systems, the evolution that has occurred on the mobile
phone also enable us to control a mobile devices , applications and services, with
their special operating systems, as the case with computer operating systems.

The most common mobile operating systems are:
e Android from Google Inc. (open source, Apache).
e BlackBerry OS from RIM (closed source, proprietary).
e Symbian OS from the Symbian Foundation (open public license).
e Windows Phone from Microsoft (closed source, proprietary).
These operating systems and many other ones, represent the operating
systems for our mobile phones, and by using the appropriate programming
language for each operating system, we enable to programming these phones, so

we can build different applications and services we want from these mobiles. [11]

In our system Android is the operating system that we want to use in order to

support our project objective requirements.

2.6.1.1  Android operating system:

In recent years Open Handset Alliance led by Google has deployed a neat,
versatile, powerful, and elegant platform which was android. This platform
spread widely and its market quickly growing, because it is supported by large set

of hardware, software, and network carriers.

“Android is an open source platform and it is released under open source
license. The Android operating system software stack consists of Java

applications running on a Java based object oriented application framework on
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top of Java core libraries running on a Dalvik virtual machine featuring JIT
compilation. Libraries written in C include the surface manager, Open Core
media framework, SQLite relational database management system, OpenGL ES
2.0 3D graphics API, Web Kit layout engine, SGL graphics engine, SSL.[11]

2.6.1.2 Android architecture

The architecture of Android operating system is described as following

diagram with briefly explanation:

Frameworks
JNI
Dalvik VM Native
Binaries
Libraries

Linux 2.6.x Kernel

[ Hardware |

Figure 2.5: Architecture of Android OS [12]

e Application java is the programming language for most of applications
written with android, using Android SDK.

This application when deployed is being a single file in a format (.apk).
This is a modified Java Archive (JAR) file. This file contains the Java classes in a
custom format (.dex) which make up the application, as well as an application

manifest.

e Application Frameworks are also written in Java, and are based on the low
level core libraries -which provide the basic subset of Java — java.io.*,

java.util.*, etc.

And there is many level of manage and control the application, such as
activity, window, package, telephony, and many other managers, that control the

application you build.
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e Dalvik VM Dalvik virtual machine which has been adapted to the specifics of
mobile systems with limited CPU capabilities, low RAM and disk space, and

limited battery life.

Dalvik is a register-based virtual machine, and it is neither fully J2SE nor
J2ME compatible. Instead it works with its own version of Java Byte Code, pre-
processing its input by using a utility called “dx” which produce “.dex” files from

the corresponding Java “.class” files.

e Native Binaries this is a standard Linux binaries of ELF formatted, they can

be created with

The Android Native Development Kit after being coded in C or C++
usually, and then compiled directly to the target processor (usually, ARM).

e JNI Java Native Interface which used to achieve native-level functionality,
mainly by enables a Java application to directly invoke a non-Java function.
Which make the runtime environment is so rich. And a Good reasons to use

JNI are, efficiency, and obfuscation.

e Libraries: when the Dalvik VM wants to execute an operation. It will call for
services from these libraries which are a collection of many libraries, all open

source, and implement the low level functionality provided by the runtime.

Android support advanced point to this library which is preloaded into

memory, which allows for faster load times, and doesn't waste any memory.

e Linux : Android uses the open source Linux Kernel as its own, the kernel is

similar, but not identical, to the standard Linux kernel distribution.[12]
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26.1.3 Android features:

There are many features supported by android operating system, and
here we mention some of them which give helpful points for our system
objectives:

e Android supports connectivity technologies including GSM, Bluetooth, and
many others, but in our project mainly we need the GSM support, and we may
need the Bluetooth.

e Android operating system is powerful OS that growing worldwide and widely
supported by large number of hardware, software and network, so it will be

useful in our project, and available to large number of customers.

e Android support some forms of messaging, like SMS and MMS, and in our

project it may be needed for communication.

e While most Android applications are written in Java, there is no Java Virtual
Machine in the platform and Java byte code is not executed. Java classes are
compiled into Dalvik executable and run on Dalvik, a specialized virtual
machine designed specifically for Android and optimized for battery-powered
mobile devices with limited memory and CPU. J2ME support can be provided

via third-party applications.[12]

2.7 mobile programming language :

In our project the phones will being programmed using java programming
language, where it is an important languages, that is created by James Gosling from
Sun Microsystems in 1991,and nowadays owned by Oracle, it’s one of a very popular,
powerful, general-purpose, concurrent, class-based, and object-oriented language.

It used to support many important applications and one of these is Android
applications, which relies heavily on java fundamentals.

The Android SDK includes many standard Java libraries such as data

structure libraries, math libraries, graphics libraries, and many other ones as you want.

30


http://en.wikipedia.org/wiki/GSM
http://en.wikipedia.org/wiki/Bluetooth
http://en.wikipedia.org/wiki/Java_(programming_language)
http://en.wikipedia.org/wiki/Java_Virtual_Machine
http://en.wikipedia.org/wiki/Java_Virtual_Machine
http://en.wikipedia.org/wiki/Dalvik_(software)
http://en.wikipedia.org/wiki/J2ME

2.7.1 Java architecture:

We will mention the main architecture for java programming language: where Java
programming language consists mainly of four components; Java compiler, Java
virtual machine, java run time environment, and the Java class libraries. And the
relation between these three components can be described in brief during program

execution as follow:

e You write your source code with the programming instructions.

e When you run your code it will be compiled using the language compiler that
translates it from the source to Java class files.

e Run the class files on a Java virtual machine, where JVM is written
specifically for a specific operating system.

e Java class libraries: that enables you to access system resources; by calling
methods in the classes that implement the Java Application Programming
Interface. As your program runs, it fulfills your program's Java API calls by
invoking methods in class files that implement the Java API.

e Java runtime environment (JRE) that consists of the JVM and the Java class
libraries.[13]

compile-time environment run-time environment

V Four program s source files Four program s class files
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; A java B java C java : & class ||B.class || C.class
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: @ Vo oa meiwork ﬁ

E |‘q- class || B.class || C.class | - || Object.class || String class

v Fowr program s class files | i Java APIs class files

Figure 2.6: Java main architecture [13]
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2.7.2 Java development environment (E_clips):

Eclipse will be the development environment for our mobile phone
software, where it is an integrated development environment (IDE) for Java, and
also a multi-language software development environment comprising an
integrated development environment (IDE) and an extensible plug-in system.

And nowadays you can build your applications on mobile, and one of your
best choices is to get started on mobile Java development using Eclipse, where to
build any application on mobile you will need three main software, first will be
sun’s java, then Eclipse, and Eclipse ME plug-in and the Sun Java Wireless
Toolkit also needed.[14]

2.7.3 Java features:

o Platform Independence: Java compilers produce byte-code instructions
for the Java Virtual Machine (JVM). And use the JVM as abstraction and
do not access the operating system directly. So same compiled byte code
can run unmodified on several platforms.

e Objects Oriented: everything in a Java program is an object and
everything is descended from a root object class. Except the primitive data
types.

e Strongly-typed programming language: Java is strongly-typed, where
the types of the used variables must be pre-defined and conversion to other
objects is relatively strict

o Familiar C++-like Syntax: there is similarity between Java syntax and
that of the popular C++ programming language. Which enabling the rapid
adoption of Java.

o Garbage Collection: this feature makes your programming easier to write
and less prone to memory errors, make memory use efficient and reduce
the losses and unused space. where Java does not require programmers to

explicitly free dynamically allocated memory.[13]
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3.1 Overview

In this chapter we will describe our system main parts and the design concepts in
some details; we will talk about system general block diagram, the system main

components, system flowcharts and their related options.

3.2 General system block diagram

Our system consists of many components: mobile, GSM network (service provider)

and server, as shown in Fig 3.1 block diagram:

coordinate coordinate
Mobile Server
receive information csmreelnetwork  SENM information
Figure 3.1: General system block diagram
3.2.1 Mobile

The main component in our system is mobile, where geographic maps stored in,
and graphical user interface will be created on. The mobile phone must support

GPS receiver to receive real coordinates from GPS satellite.

3.2.2 GSM network

The second component of our system is the GSM network. It represents the service
provider in the system, which we will perform the transmission of the coordinates

from the Mobile to the central server, over GSM components.

The transmission procedure will be done through GPRS, so the used network must
support GPRS, which adds a packet-based data capability to the GSM system,
brings IP networking into the GSM world, and involves the addition of new packet
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routers into the GSM core network, producing a core network with separate circuit-

and packet switched domains.

3221 Why GPRS?

e Cost: Communication via GPRS is cheaper than through the regular GSM
network.

e Customers only pay for the amount of data transported, and not for the
duration of the Internet connection. Also it's cheaper than transmitting
messages in SMS (short message service). So, it's more suitable to our system
in order to send coordinates continuously with acceptable cost.

e Constant Connection: Through GPRS technology, users are constantly
connected to the Internet. As GPRS services are available wherever there is
GSM coverage.

e Mobility: GPRS provides wireless access to the Internet from any location
where there is a network signal. This enables you to surf the Internet on your
laptop or phone, even in remote areas. That's what we need to track the
moving mobile

e Speed: Although new, faster technology exists today, GPRS is still faster than
the older WAP (Wireless Application Protocol) and regular GSM services.
GPRS data is transferred at speeds ranging from 9.6 kilobytes per second up to
14kbps.

e Simultaneous Use: When you access the Internet through GPRS, it does not
block incoming calls through the GSM network. This enables you to make or
receive voice calls while you are using our application.

3.2.3 Server

In our system we will create servlet server. A servlet is a small program that runs
on a server. The term was coined in the context of the Java applet, a small program
that is sent as a separate file along with a Web (HTML) page. Java applets, usually
intended for running on a client, can result in such services as performing a

calculation for a user or positioning an image based on user interaction.
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Some programs, often those that access databases based on user input; need
to be on the server. Typically, these have been implemented using a Common
Gateway Interface (CGI) application. However, with a Java running in the server,
such programs can be implemented with the Java programming language. The
advantage of a Java servlet on servers with lots of traffic is that they can execute
more quickly than CGI applications. Rather than causing a separate program
process to be created, each user request is invoked as a thread in a single daemon
process, meaning that the amount of system overhead for each request is slight.

3.3 System flowchart

To achieve the objectives of our system, many steps will be done, and these can be
described in general, as shown in the system main flowchart in figure (3.2) where
the main steps are:

=

Fill the required registration data by customer, and determine the mobile user

location, using GPS Technology.

N

Develop mobile application, first to send registration information, and then
get the active mobile user location, and send them periodically, via GPRS.

w

Server receives registration and store information registration in database.

4. Tourist enters the system and uses the system options.
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User get coordinate and fill
required registration data

y
Send data and coordinate to
main server

A
Server receive registration and
store

A
Mobile display options of
system

Figure3.2: Main system flowchart

Each one of these steps will be described in detail as follow:

3.3.1 Fill registration data and get coordinates

3.3.1.1  Fill registration data

The first step in our system is to make a registration for a new Tourist; this is
done by letting the user to enter some required information, in order to be sent to
the servlet server, as are quest for joining the whole system. These data sent only
one time.
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3.3.1.2 Get Coordinates

After registration completed, the next step is to determine the accurate —real
time_GPS coordinates forMobile tourist. The used mechanism of getting these

coordinates is described as shown in figure (3.3) get coordinates flowchart:

|  Start )

-1
%

Satellite
signals

¥

Get coordinates ‘

¥

Coordinates
variable

Figure 3.3: Get coordinates flowchart

e The received signal from the GPS satellite is processed, at the mobile's built-in

receiver, to determine the longitude and latitude.

e A code will be added to the mobile, to provide access to the built-in receiver,
and store the longitude and latitude parameters, at the defined coordinate's

variables.
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3.3.2 Send data and coordinates to servlet server

Fill registration data

Field missing

No

v

Get coordinate

A

Post data and coordinates
to server

Figure 3.4: Send data and coordinates flowchart

e Asshown in the figure, tourist will fill the required registration information.

e The received coordinates which already stored at the defined variables will be

prepared to be posted to the servlet server.

e Post registration information and coordinate to servlet server.
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3.3.3 Receive data and coordinate by serviet server

In the other side of our system, where the server need to continue the system work,
there are main steps, start with connection side that is related to the mobile posted

data, these data will be received by the server to store it in database.

The connection server side is described as shown in figure (3.5) server received

data and coordinates flowchart:

e First activate the ability to receive new tourist that want to connect to our
system.
e Waiting for new connection request.

e After request received the server will store data and coordinate in database.

A

Activate the ability of receiving
registration data and coordinates

Waiting for new connection request

No

Request received

Yes

v

Store data and coordinates on
database

\ 4

End

Figure 3.5: Server received data and coordinates flowchart
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3.3.4 Tourist enters the system and uses the system options

After tourist completed registration, he can now log in to the system, and use the

options available by the system these options are route, find friend, food.
Each one of these options will be described in detail as follow:
3.34.1 Route
The system will draw routes for the tourist to show how to reach the most
important places in the Old Town of Hebron. These routes are static. In our

system we will use Dijkstra's algorithm to find the best and shortest path from a
point on the map (the source) to a destination.

33411 Dijkstra's algorithm

Dijkstra's algorithm, named after its discoverer, Dutch computer scientist
Edsger Dijkstra, is an algorithm that solves the single-source shortest path

problem for a directed graph with nonnegative edge weights [15].
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Dijkstra's algorithm pseudo code:

// Let vl be the origin vertex,
// and initialize W and ShortDist[u] as
W: = {vl}
ShortDist [v1]:=0
FOR each u in V - {vl1}
ShortDist[ul:= T [vl, u]

// Now repeatedly enlarge W
// until W includes all verticies in V
WHILE W <> V

// Find the vertex w in V - W at the minimum distance
// from vl
MinDist: = INFINITE
FOR each v in V - W
IF ShortDist[v] < MinDist
MinDist = ShortDist|[v]

END {if}
END {for}

// Add w to W
W := W U {w}

// Update the shortest distance to vertices in V - W
FOR each u in V - W
ShortDist[u] := Min (ShortDist[u], ShortDist([w] + T [w, ul)
END {while}

Figure 3.6: Dijkstra's algorithm pseudo code[15]

3.34.1.2 Find Friends

The system will provide a service for friends to find place of each other by doing

the following steps:

e The mobile send request to the server for online user.

e Mobile receive online user from server and then chose one of them.

e After mobile chose one of online user, then send request to the server to know
where the user who was chosen.

e Server search in database for selected user.
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e After selected user found, server send his coordinate to the mobile, which send

request.

e After mobile receive coordinate, then show these coordinates on map.

If mobile change his location, send new coordinate location to the server.

yes

Get online user from server

l

Select one user

l

Send request

Server search in database for
selected user

N

Server reply with coordinates
for selected user

!

Show user location on map

If user changed location

update

|

Send new coordinates

to server

) 4

Figure 3.7: Find Friend flowchart
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3.3.4.13 Food

The system will provide service to know locations of the famous restaurants of the
old town of Hebron, by plotting the coordinates of these places on the map.

3.4 Design options

3.4.1 Mobile

Mobile available with different operating-system, in our system android is the

operating system we want to use

3.4.11 Android OS

Google Android is "open source software™ and a competitive operating system;
we choose to be used between all other alternatives, because it is taking over other

leading systems with many advantages, such as:

e Android lets you change your settings faster.

e Android has a better app market, allows developers and programmers to

develop applications in what is known as "application without borders".
e Updated user interface design.
e Support for extra-large screen sizes and resolutions.
e Improved power management and application control.
"Google fully developed Android and make it into an open source. Now, any phone
manufacturer can use Android without expensive license fee from Google. Because it

is open, manufacturer can modify Android without restriction, allowing it to fit the

device they are making total freedom. This makes it a big incentive for any device
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manufacturers to adopt Android. The ability to run tens of thousands of apps is

another big incentive". [14]

34.1.2 Galaxy Note 2

We choose a galaxy note2 mobile phone to implement our system, it has been
chosen because it contains and supports all of the required technologies that will

be used to perform the project objectives. It has the following features:

e Support Operating Frequency:
e 2G Network: GSM 850 /900 / 1800 / 1900
e 3G Network: HSDPA 850 /900 / 1900 / 2100
HSDPA 850 /900 /2100 - N7105
e 4G Network: LTE 800 /900 /1800 / 2600 - N7105
e Operating System
Android OS, v4.1.1, upgradeable to 4.1.2 .

e GPS: with A-GPS support and GLONASS.
e Support for SMS (threaded view), MMS, Email, Push Mail, IM, and RSS.
e Connectivity
o Wi-Fi: 802.11 a/b/g/n, dual-band, DLNA, Wi-Fi Direct, Wi-Fi
hotspot.
o USB: micro USB v2.0 (MHL), USB Host.
e Network
o LTE 100Mbps / HSDPA+ 42Mbps / HSUPA 5.76Mbps / 3G / EDGE /
GPRS.

3.4.2 Geographic maps

There are many sources where our geographic maps can be taken, to create our

system database that will represent the whole tracked geographic area.
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3.4.2.1 Google earth

Google earth is a map and geographic information software, that puts the whole
world in your hands, This product released in 2005, and become nowadays
available on all personal computers and mobiles, you only need to download free
version of this software, then you can use it easily, which provide you with, word
maps and geographical information about any region on the earth, these maps and
photos was taken via satellite imagery, aerial photography, and GIS 3D globe.
[16]

3422 Image map

Image map is a list of coordinates relating to a specific image, created in order to
hyperlink areas of the image to many destinations (as opposed to a normal image

link, in which the entire area of the image links to a single destination). [17]

3.4.23 Google Map

A Google map is a Web-based service that provides detailed information about
geographical regions and sites around the world. In addition to conventional road
maps, Google Maps offers aerial and satellite views of many places. In some
cities, Google Maps offers street views comprising photographs taken from
vehicle. [18]

In our system, we will use Google map as reference for our regions map, because
Google Maps offers several services as part of the larger Web application, as

follows:

o The Google Maps application program interface (API) makes it possible
for Web site administrators to embed Google Maps into a proprietary site
such as a real estate guide or community service page.

o Google Street View enables users to view and navigate through horizontal
and vertical panoramic street level images of various cities around the

world.
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e Supplemental services offer images of the moon, Mars, and the heavens

for hobby astronomers.[18]

3.4.3 Connection Options

To implement a GPRS connection, many connection options are available. Here

we will mention it and choose the most proper one:

3.4.3.1 GPRS mobile with PC interface

At this option, the user data and location coordinates well be sent from tourist
mobile to the main server. So an interface is needed between the adjacent mobile

and the PC, this interface can be:

e Bluetooth connection (wireless interface): which efficient to be used
here, because we want to transmit data over short range distance,(between
GPRS mobile and the central server).Transmit and receive data between

mobile and central server, as Bluetooth signals.

e USB cable (wired interface): A data cable is a long cord, which connects
computer with the mobile in order to share data between them. The data
cable transfers data on the form of electrical signals from mobile to central

server and vice versa.
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3.4.32 HttpURLConnection Connection

At this option we will consider the mobile phone as HTTP client, which has an
application make a post directly to the PC, which will be considered as a web

Server.

The data will be posted directly as a parameter to the functions built on

the server.

In our system we will use the second option, HttpURLConnection
connection, because it more direct and practical, and it cancel the need of the PC

mobile adjacent and the interface between them.
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CHAPTER FOUR

DETAILED DESIGN

4.1 Overview
4.2 System classes model diagram
4.3 System use cases

4.4 System sequence diagram
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4.1 Overview

In this chapter, the software engineering details will be mentioned and described,
including UML model diagram for both mobile and server application software
classes, with implementation for these classes, then the system use case diagram will

be described, and also the sequence diagram for use cases will be mentioned.

4.2 System classes model diagram

4.2.1 Mobile Software UML diagram

A detailed description for our Mobile Application will be implemented
using UML model diagram; that will describe the main classes, the attributes used
in each class, methods that were defined, and a detailed description of these

methods.

The mobile application software is described as shown in figure (4.1).

4.2.1.1  Classes Implementation

Our system Mobile application software contains a group of classes that interact
with each other, to make the whole system work properly, and complete the

system objectives, and these classes are:

O Hello class:
This class will be used when starting the application, as greeting screen, it consist

mainly of two parts:

>Variables:
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mpstart: it's media player object plays music at the beginning of the application.
logtimer: a thread contains the run and sleep method.
timer: an integer contains the number of second represent the time interval for

showing the hello class and playing its music.

Register Activity: Intent contains the new activity that will be shown when the

welcome activity finished.

»Methods:

onCreate: Called when the activity is starting, this is where most initialization
should go.

run: this is runnable thread method, that will be applied when the form being
loaded, to start get the timer its interval value, and then start its down counting.
start Activity: Launch a new activity, this implementation overrides the current

activity, clear the screen and start the next activity.
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Hello

-mpstart :object
-logtimer :object

-timer :int
Gallary -ShowPictureActivity :object
GridView : object +onCreate(in Bundle) :void
-Back button :object y +1unf) :void .
1 +startActivity(out Intent) :void
+onCreate(in Bundle) :void 1
+ImageAdapter() :void
1
Registration
-D :object
Name :object
-Lat1 :object
-Lan1 :object
-Finish registration button :object
-Show the map button :object
Urlclient :object
-HttpURLConnection :object -
+onCreate(in Bundle) :void 1 1 WyLocationListener
+OnClick{out View) :void -lat :double
-an :double
1 -str_lat :string
1 -str_lan :string
FindFriend Showllap +on||;oca_l;ong_lmr‘|}?edelq:uul Iu_z} :\;uid »
- — Lat :object +onProviderDisabled(in provider) :voi
-Online users .ol::]ec_1 “lon :object +onProviderEnabled{in provider) :void
'E:{:‘?‘;‘Z{E{;"'"d ‘object latE :object 1 1]+onStatusChanged(in providerin status,in extras) :void
-Lan1.:obiecl AonE§ :object .
Update :object 1 -mapComroI.:oblem
-Show friend location :object '!“.*‘tz"zm“’_.“;“
-Urlclient :object g':} 'Zlgin;c:n
UpdateFriendLocations HttpURL Connection :object -ma|.:\.'iew object
Latf :object I_1[+OnClick{out View) :void _overlayButton :object Route
-Lan1 :object Findfriendbutton :object TouteGrade int
send update :object 1 -routeButton :object : e
ot b
-HttpURLCennection :object 1 +OnClick{out View) :void ] )
+Send update) :void ShowFriendLocations +butZoomlIN_Click(in sender,in &) ivoid |1 1 *591R°“t9}"'ewn:"°'d
Lat sobject +butZoomOut_Click(in sender,in &) :void +draw() :view
-lon :object
-latE6 :object
-lonE6 :object
-mapControl :object
-maxZoom :int
-initZoom :int
-Gp :object

-mapView :object
+butZoomIN_Click{in sender,in ) :void
+butZoomOut_Click(in sender,in &) :void

Figure 4.1: Mobile UML diagram

[1 Register class:
This class will be used to allow the user to enter its information and register to

system.

»>Variables:

ID: an editable text view that will be filled by user, to hold the id of user.
Name: an editable text view that will be filled by user, to hold the name of user.
Latl: an editable text view will be filled from GPS satellites with the latitude

value.
Lanl: an editable text view will be filled from GPS satellites with the longitude
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value.

Finish registration button: Push-buttons can be pressed, or clicked, by the user
to perform an action; the action here is to post user information to main server.

Show the map button: Push-buttons can be pressed, or clicked, by the user to

perform an action, the action here is to show map with system options.

Urlclient: an HTTP client required to execute HTTP requests while, handling

cookies, authentication, connection management, and other features.

HttpURLConnection: after HTTP request accepted by server, we will use

HttpURLConnection to open connection between web server and client.

» Methods:
onCreate: Called when the activity is starting, this is where the initialization for
the textfields should go.
OnClick : This is called when the user either touches the item (when in touch
mode), or focuses upon the item with the navigation-keys or trackball and presses
the suitable "enter" key or presses down on the trackball.

In our system we have two OnClick methods:

e The first method is finish registration: this method send registration was
filled by user to Sarver, to be stored in database.

e The second method is show the map: this method is to start new activity.

[0 Show Map class:
This class will be used after completing the registration process in order to select

the services which system offers. It consists of:

»>Variables:

Lat: the value of latitude has been sent by first activity.

Lon: the value of longitude has been sent by first activity.
latE6: Convert lat in degrees into integers in micro degrees.
lonEG6: Convert long in degrees into integers in micro degrees.

mapControl: is variable of A utility class to manage panning and zooming of a
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map.
maxZoom: is integer type used to set the max zoom of map.
initZoom: is an integer type to initialize the first level map zoom to be shown.
Gp: is variable of An immutable class representing a pair of latitude and
longitude, stored as integer numbers of micro degrees.
mapView: is MapView variable to Use the Google Maps library, to shows a
map that user can pan and zoom it.
overlayButton: Push-buttons can be pressed, or clicked, by the user to
perform an action, the action here is to put marker to show restaurant locations
on map.
Findfreindbutton: Push-buttons can be pressed, or clicked, by the user to
perform an action, the action here is to start new activity.
routeButton: Push-buttons can be pressed, or clicked, by the user to perform
an action, the action here is to show three statics routes on map.
foodltem: array of overlay type ,which contains the coordinates of restaurant in
Hebron old town.

» Methods:
OnClick: This is called when the user either touches the item (when in touch
mode), or focuses upon the item with the navigation-keys or trackball and presses

the suitable "enter" key or presses down on the trackball.

In our system we have two OnClick methods:
e SetOverlayl: method used to put marker according to coordinates that was
stored in food item array.
e SetOverlay2: start findFreind Activity.

e Route: start route activity.
butZoomIN_Click: this is an event handler method that will be applied when the

zoomINbutton in the screen clicked, to set the Boolean zoomIN value to be true
and zoomOQUT false.
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butZoomOut_Click: this is an event handler method that will be applied when
thezoomOUT button in the screen clicked, to set the Boolean zoomOUT value to

be true and zoomIN false.

0 Gallery class:
This class will be used after user select the gallery Services which system offers. It

consists of:

»>Variables:

GridView: that displays items in a two-dimensional, scrollable grid. The grid items are
automatically inserted to the layout using a ListAdapter.

Back button: Push-buttons can be pressed, or clicked, by the user to perform an

action; the action here is to go back to the main screen.

»Methods:
OnCreat: Called when the activity is starting, this is where the initialization for
the textfields should go.

Image Adapter: used for display image in listview in each row .then you have to use
custom adapter for that, and using your row layout you can inflate row and fill it in

listview.

O FindFreind class:
This class will be used after user select the findFreind Services which system

offers. It consists of:

»>Variables:
Online users: an editable text view that will be filled with names of online users
by server from database.
Name_of friend: an editable text view that will be filled by user, to hold the
name of user need to know where his /her location.
Latl: an editable text view that will be filled by server with latitude value from
database according to the name _of friend .
Lanl: an editable text view that will be filled by server with longitude value

from database according to the name _of friend.
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Update : Push-buttons can be pressed, or clicked, by the user to  perform an
action, the action here is to start new activity.

Show friend location: Push-buttons can be pressed, or clicked, by the user to

perform an action; the action here is to start new activity.

Urlclient: an HTTP client required to execute HTTP requests while, handling
cookies, authentication, connection management, and other features.

HttpURLConnection: after HTTP request accepted by server, we will use

HttpURLConnection to open connection between web server and client.

» Methods:
OnClick : This is called when the user either touches the item (when in touch
mode), or focuses upon the item with the navigation-keys or trackball and presses

the suitable "enter" key or presses down on the trackball.

In our system we have two OnClick methods:
e Get online user: method used to send request to get online users to server.
e Show friend location: to start new activity.

e Update: to start new activity.

[0 Show friend location class:

This class will be used after user select the findFreind Services which system

offers. It consists of:

»>Variables:

Lat: the value of latitude has been sent by first activity.

Lon: the value of longitude has been sent by findFreind activity.

latE6: Convert lat in degrees into integers in micro degrees

lonEG: Convert long in degrees into integers in micro degrees

mapControl: is variable of A utility class to manage panning and zooming of a
map.

maxZoom: is integer type used to set the max zoom of map.

initZoom: is an integer type to initialize the first level map zoom to be shown.
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Gp: is variable of an immutable class representing a pair of latitude and
longitude, stored as integer numbers of micro degrees.
mapView: is MapView variable to use the Google maps library, to shows a map
that user can pan and zoom it.
»Methods:
butZoomIN_Click: this is an event handler method that will be applied when the
zoomlINbutton in the screen clicked, to set the Boolean zoomIN value to be true
and zoomOUT false.

butZoomOut_Click: this is an event handler method that will be applied when
thezoomOUT button in the screen clicked, to set the Boolean zoomOUT value to

be true and zoomIN false.

0 Update friend locations class:
This class will be used after user select the findFreind Services which system
offers. It consists of:

»>Variables:

Latl: an editable text view will be filled from GPS satellites with the latitude
value.

Lanl: an editable text view will be filled from GPS satellites with the longitude
value.

Name: an editable text view that will be filled by user, to hold the name of user.
Send update: Push-buttons can be pressed, or clicked, by the user to  perform an
action, the action here is to send request to store updated location coordinates.
Urlclient: an HTTP client required to execute HTTP requests while, handling
cookies, authentication, connection management, and other features.

HttpURL Connection: after HTTP request accepted by server , we will use

HttpURLConnection to open connection between web server and client.

»Methods:
Send update: send connection request to server, after server accept request ,it
will send updated coordinates to server to be stored in database according to name

of users who sent update request.
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(1 MyLocationL.istener class:
This class will be used to register the listener with the Location Manager to receive
location updates.

»>Variables:
Lat, lan: double variable change continuously with the location, returns the
latitude and longitude of the location of travelling.
str_lat, str_lan: string variables results from converting the coordinates

from double type into string type.

»Methods:
onLocationChanged: Called when the location has changed, contains the
coordinates data and the posting process and the timer for posting parameter, the
new location, as a Location object.
onProviderDisabled: Called when the provider is disabled by the user. If
request Location Updates is called on an already disabled provider, this method is
called immediately. Its parameter, the name of the location provider associated
with this update.
onProviderEnabled: Called when the provider is enabled by the user. Its
parameter, the name of the location provider associated with this update.
onStatusChanged: Called when the provider status changes. This method is
called when a provider is unable to fetch a location or if the provider has recently
become available after a period of unavailability.

4.2.2 Server Software UML diagram

A detailed description for our web server will be implemented using UML model
diagram; that will describe the main classes, the attributes used in each class,

methods that were defined, and a detailed description of these methods.

The Server software is described as shown in figure (4.2).
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Rsenver

-Id -object
-Name :object
-lat1 :object
-lan1 :object
+Do get() -void
Select 1 1 4Do post() -vaid 1 1 Insert
-Id -object -Id :object
-Name :object 1 -Name :object
-lat1 :object -lat1 :object
-lan1 :object -lan1 :object
+Do get() void 1 +Do get() void
+Do post() void Update +Do post() void
-Name :object
-lat1 :object
-lan1 -object
+Do get() -void

+Do post() -void

Figure 4.2: Server UML diagram

4221 Classes Implementation

Our system web server software contains a group of classes that interact with
each other, to make the whole system work properly, and complete the system

objectives, and these classes are:

00 Select class:
This class will be used to select name and coordinates of users it consists of:

»>Variables:
Id: store parameter that received from client.

Name: store parameter that received from client.
latl:store parameter that received from client.
lanl:store parameter that received from client.

» Methods:
Do get: The doGet () method is the method inside a servlet that gets called every

time a request from client, in order to select user client connect servlet with

microsoft access database as the following code:
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Class.forName ("sun.jdbc.odbc.JdbcOdbcDriver");

String ds="prol";

String dbUrl="jdbc: odbc:"+ds;

Connection conn = DriverManager.getConnection (dbuUrl,"","");
Statement s= (Statement) conn.createStatement ();

String stm="SELECT name FROM reg "

s.execute (stm);

rs=s.getResultSet ();

ClInsert class:
This class will be used to insert registration information in database for each user

login to the system, it consists of:

»>Variables:
Id: store parameter that received from client.
Name: store parameter that received from client.
latl:store parameter that received from client.
lanl:store parameter that received from client.

»Methods:
Do get: The doGet() method is the method inside a servlet that gets called every
time a request from client, in order to insert user registration info client connect

servlet with microsoft access database as the following code:

Class.forName ("sun.jdbc.odbc.JdbcOdbcDriver");

String ds="prol";

String dbUrl="jdbc: odbc:"+ds;

Connection conn = DriverManager.getConnection (dbUrl,"","");
System.out.println (".....ccc00uee ")s

Statement s= (Statement) conn.createStatement ();

String stm="INSERT INTO reg VALUES

(""+ID+" ', ""+name+""', ""+1t1+" "', ""+1nl+"") ";

s.execute (stm);
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O Update class:
This class will be used to update users' coordinates in database, it consists of:

»>Variables:
Name: store parameter that received from client.
latl:store parameter that received from client.

lanl:store parameter that received from client.

»Methods:
Do get: The doGet () method is the method inside a servlet that gets called every
time a request from client, in order to update user coordinate after servlet connect

with microsoft access database as the following code:

Class.forName ("sun.jdbc.odbc.JdbcOdbcDriver");

String ds="prol";

String dbUrl="jdbc: odbc:"+ds;

Connection conn = DriverManager.getConnection (dbUrl,"","");
System.out.println (".....cccc0uue ");

Statement s= (Statement) conn.createStatement ();

String stml= "UPDATE reg SET 1tl1 =""+1t1+"', 1lnl ='""+1nl+"'

WHERE name='"+namel+

s.execute (stm);

4.3 System use cases

A detailed of how the system outside users, and the system actions will interact with
each other during the process of the system, will be described in the system use

cases clearly in this section, as shown in figure (4.3) :
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start application

send registration

store registration

mobile

server
user

recieve request

recieve request

process request

Figure 4.3: System use case diagram

From the figure we can note that:

e Two actors mainly interact to our system, the mobile user, and server.

e The mobile user who will start the mobile application.

e Then he will fill the required registration fields, and activate the action of send
the registration request from mobile to the server.

e This action will activate the process of showing the old town map with current
user location on it, and it will activate the options of system, where mobile
user needed to select.

e If a mobile user selects food option, this will show the restaurant location on
map in the old town.

e If a mobile user selects route option, this will show basic routes in the old

town.
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e If a mobile user select friend option, this will start friend finder screen, in this

screen different actions can user do :

1.

If mobile user select show online users option, it will activate
connection to server, then server receive request reply with the name of
all online users that running application at this moment.

Then mobile user can now select one of online users that needed to
know where their location .then sends the selected name to server.
Server will search in its database about coordinate of the name of user
was selected.

Mobile receives the coordinate of the user that was selected before,
and then shows its coordinates on map.

If mobile user selects update option, this will show new screen, in this
screen mobile user can send new current location to server to be

updated.

4.4 System sequence diagram

For each of the use cases a sequence diagram will be created in this section, in order

to show which objects are needed to perform this case, how they will interact with

each other, and the time sequence of the process steps:

4.4.1 Fill and send registration sequence diagram

As shown in figure (4.4); we can realize the time sequence for this use case, where

the mobile user needed to fill the required registration data fields, then he click on

the “finish registration ” button, this will open new http url connection, get the text

from the fields, then it will execute.

And the main methods in the system needed for this process are:

publicvoid onCreate(Bundle savedInstanceState)

publicvoid onClick(View v)

publicvoid run()
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Figure 4.4: Send registration request sequence diagram

4.4.2 Send GPS coordinates sequence diagram

As shown figure ( 4.5) ; we can realize the time sequence for this use case, where
after registration data being send, the system will go to the tracking form
automatically, and start a location manager that start a location listener ,which request
the coordinates if it’s available by the GPS receiver from the GPS Provider, and if it
not available it will be read from the mobile network provider, and after coordinates
being read this will open httpclient that execute httppost, and before post it will
request the coordinates from location listener and arrange them into an array list and
finally execute the post process to the server httpURL, and this process will be

repeated during the listening to GPS or network provider and on location change case.
And the main methods in the system needed for this process are:

protected void onCreate(Bundle savedInstanceState)
public void onLocationChanged(Location loc)
public void onProviderDisabled(String provider)
public void onProviderEnabled(String provider)

public void onStatusChanged(String provider, int status, Bundle extras)
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Figure 4.5: Get and send GPS coordinates sequence diagram

4.4.3 Find Friend sequence diagram

As shown in figure (4.6); we can realize the time sequence for this use case, where

the mobile user needed to select friend option.
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Figure 4.6: Find Friend sequence diagram
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5.1 Overview

In this chapter, the whole testing stage will be described, including a test of an entire
interconnected set of components and software for the purpose of determining proper
functions and achieving the desired goals of the system. We will talk about testing of
each part of the system, describe the scenarios, represent each test and its errors,

challenges and modifications, and also we will figure out the error rate.

5.2 Sub-System Testing

The main aim of this testing part is to test the main operations in the system. There are
five main operations in the system. The first one is getting the correct coordinates.
The second operation is posting data to the web server. The third is receiving the data
and processing it to register tourist. And the fourth operation is show the map with

options. The last one finds friend operation.

5.3 Installation and preparing the system

At this stage, all system parts must be ready to be tested at the two sides, mobile

application, and the server side.

5.3.1 Mobile application

An application has already been built using the Eclipse environment, to use this
application it must be installed to the mobile, and to perform this we can do one of the

following ways:

e The first is to connect the mobile phone (Galaxy SllI) by the usb cable or
Bluetooth connection to the PC at which the workspace of Eclipse is created.
Then the following file must be copied to the mobile SD card.

C:\Users\iyad\workspace\demor_sample\bin\demor_sample.apk
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Open the ".apk" file, a message will appear at the screen of the mobile as
shown in figure(5.1),show the name of the application and the permutations
needed for it to works probably. In our application we need to access the
GPS location to get the location of the tourist, and we need a full internet
access for the communication between mobile (client) and PC (server) while

posting data.

Click the install button to allow the installation of the application as shown at figure
(5.2).

Q1un,e = al W 7:25 PM Qu ¢ } & T W 716 PM

- Hebron_OldTown_Trip Hebron_OldTown_Trip

Do you want to install this application? +/ Application installed

Allow this application to:

e Storage
modify or delete the contents of your
USB storage
Your location
approximate (network-based) location,

precise (GPS) location

Network communication
full network access

Phone calls
read phone status and identity

Show all

Cancel Install

Figure 5.1: Opening apk file Figure 5.2: Installing complete

When the installation is completed, as shown in figure (5.2), click the open button to

start the application:

e The second way to install the application is to connect the mobile phone

directly to the Eclipse and define it as one of the active running android
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device, choose it manually to run the application on. After choosing one of

the previous ways to install the application, it will be opened and became

ready to use, as shown in figure (5.3).

= W 7:16 PM

the old town

of

fhebron

0

Figure 5.3: Welcome screen Figure 5.4:

Welcome To Our Town :
Please fill yor id and name

ID

Finish registraion

Show the Map

Registration

Now, the application on the mobile is ready to be used by the user. This welcome

screen will last only 7 second then immediately a new module will be opened, as

shown at figure (5.4), the user must enter its information then click the "finish

registration information™ button.

As shown, the required information is: the ID number, the name of the tourist, lat, lan.

This information will be needed at the server side. All the fields are required, so if the

user tries to skip this step and click the finish registration button without filling the

fields a message will appear at the screen and tell him that: "All field are required, Fill

it please”.
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B 7:50 PM

Food Freind Route
Bayt Einun

r -

LJS -
r ~
L,GOA

Hebron
Kiryat Arba
(e0]

(so]

Nilnia

Figure 5.5: Old Town map and options

Pressing the finish registration button will post the data to the main server and move

to the next module, map with options, as shown at figure (5.5).

1. For user want to show famous Restaurants location on map figure (5.6).
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m6:52 PM

Food Freind Route

Givat
HaAvo

Figure 5.6: Famous Restaurant Town

For user want to show where his friends location on map as shown at figure
(5.7).

If user wants to know online users at this moment tourist can click on button

get online user.
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online users :
sara ,karM ,Amal ,

get online users get online users

enter your freind name: enter your freind name:

show freind location show freind location

Figure 5.7: Find Friend Figure 5.8: Name of online users

e After user click on button get online user ,the name of online users will be
shown in text field as shown at figure(5.8)

e User writes the name of user, that shows his location. as shown at figure(5.9)

e User click show friend location button to show the location of the selected
user on map.
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online users :

sara ,karM ,Amal ,

get online users

enter your freind name:

show freind location

Figure 5.9: User enter your friend name

If user change its location and want to send its new location coordinate to the

server, click on update button move to the next module.

User get current location coordinate and show it in textfield, then user write

his name in textfield as shown at figure (5.10).

User writes his name in textfield.

The name and coordination send to the server to update its location according

his name.
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Name N Al i
latt 31.61641104428447
lang 35.037818242227225

Update location

Figure 5.10: Update location figure

4. If user clicks on route button move to the next module, map shown static
route, how reach to the most important location in old town of Hebron as
shown at the figure (5.11).
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5 M 7:51 PM

6cfo9f3240e08d0&output=km| X

Ramat Mamra
Giv'at Harsina
0 The entrance to the town >
[3507]
VA .
Ashmoret Yitshak
Hebron Giv'at HaAvot D
B
Kiryat Arba
s c2
Ancient Jewish :
Cemetery
Google

RESULTS LIST

Figure 5.11: Map shown static route

5.4 Testing Scenarios

In this section, the scenario of starting the system with all its parts will be mentioned,

including all the necessary steps which include:

e Download the mobile application and open it.

e Open the web server.

e At the mobile, fill the registration information and click the "finish
registration™ button.

e After the acceptance, the mobile application will start the using the
application; if the GPS receiver is off, the application will inform the driver to
turn it on by a text appears at the screen bottom. So:

= If GPS is off, message= "GPS Disabled, turn on to start tracking ".
= |f GPS is on, message="GPS Enabled".
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e Enable the GPS, the mobile will start receiving GPS signals and calculate it's
location's coordinates then show them on the screen and post them to the web

server. At the same time will be ready to accept new registration request.

To make a test, the previous scenario including all of the previous steps is
done in order. We have performed a number of tests to explore if the system works
probably and to figure out the errors and challenges then make modification and

corrections.

541 TEST1

The first test is applied over a small distances, this is done at the university. A
person carries the mobile; open the application and start walking with a medium

speed around building B to building C, with one mobile.
Results

GPS coordinates changed every 1s, and the distance 10 meters, so there was a rate

error high, and in the accuracy of determined location was very low.
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Your Location is -
Lat: 31.6165449
Long: 35.0377719

Figure 5.12: First GPS reading

Errors
While testing the system the following errors happened:

e When the mobile sends the registration request to the server, it starts
directly sending coordinates, before the server complete the accepting and
registration of the new user, and the car information forum stay empty.

e Accuracy very low.

Challenges
The mentioned errors bring the following challenges:

e Give the server the enough time to complete the registration and acceptance
process.
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Modifications

The following modification is done to solve the errors and meet the challenges:

Before modification:

TEN_SECONDS = ©;

TEN_METERS = ©;

LocationListener mlocListener = new MylLocationListener ();
mlocManager.requestLocationUpdates (LocationManager.GPS_PROVIDER,
TEN_SECONDS, TEN_METERS, mlocListener);

After modification:

TEN_SECONDS = 10000;

TEN_METERS = 10;

TWO_MINUTES = 1000 * 60 * 2;

LocationListener mlocListener = new MylLocationListener ();
mlocManager.requestLocationUpdates (LocationManager.GPS_PROVIDER,
TEN_METERS, TWO_MINUTES, mlocListener);

5.4.2 TEST 2

Another test is performed after applying the previous modifications, to check the
system state after solving the errors. It's also over small distances, where a person

moves between building C and B inside the university.

Errors

The errors that we faced previously are limited, because GPS system reading has

errors. At this test and the results are acceptable and meet the expectations.

79



6.1
6.2
6.3
6.4

CHAPTER SIX

CONCLUSION AND

RECOMMENDATION

Overview
Conclusion and Achievement
Challenges

Future work Recommendation

80



6.1 Overview

In this chapter, we will mention what we achieved in this project and the conclusion
for all things that we have done, also we will talk about the challenges that we faced

and ending wither commendation needed for the future work.

6.2 Conclusion and Achievement

Almost all the goals of our system have been achieved. In this section the
main achievements of the system are discussed and the ways of achieving it.
e We built a mobile application for given the accurate location, of the travelling

tourist and send it to the server.

e We built find friend service; we were able to show friend location on map.

e We draw the statics routs that show how to reach to important places in old town

of Hebron.

e We were able to show the restaurant location on map.

6.3 Challenges

At this project we have faced some critical points that still need a solution for them.

Such as:

e In this system ,was difficult to get clear map for the old town of Hebron, and

there was many option to get map:

1. Use map as picture related with GPS coordinates, there was errors appear:
Accuracy in converting GPS coordinates to pixels to be shown on picture

very low as shown in figure(6.1):
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Figure 6.1: Image map with GPS coordinates

2. Use Google map, we get an API key for our region, and to open for the
first time on the old town map according to coordinate was taken before.

6.4 Future work Recommendation

In this project, there are some ideas that could be done or added to improve its
performance, or add some capabilities, some techniques that are efficient and meet

user needs. Some of these ideas are mentioned below:

e System could be improved by a connection with social accounts of users such

like (Facebook, twitter).so it can import user information.

e System could be improved by dynamic routers.

e System could be improved by using timers, tell user how much time needed to

reach the location he wants.
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