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COMPUTERIZED GUIDE SYSTEM TO SUPPORT PILGRIMSIN
PERFORMING RITUALS

By
Abdulaziz Ali O Alzubaidi

Super visor
Dr. Ahmad Abdulaziz Alshara'yah

Co-Super visor
Dr. Mohammad Belal Alzu'by

ABSTRACT

This study presents a computerized system that help in supporting pilgrims and
visitors to the holy city (Makkah) as they perform Al-Hajj. Most previous studies found
that 69% of pilgrims come from outside Saudi Arabia; while the remain percentage is
distributed on all regions of the Kingdom. This assures that the majority of pilgrims
have no complete knowledge of the locations where services are available or how to
reach their targets correctly.

The previous studies indicated that many of the pilgrims waste time and effort,
which imposes a negative impact of Al-Hajj performance. Also, none of the previous
studies introduced a complete computerized guide system to provide services and
locations guides for the pilgrims.

This study suggests a solution by producing a prototype of computerized system to
enable pilgrims their Hajj with serenity and security. The Computerized Guide System
to Support Pilgrims (CGSSP) was designed, implemented, and the prototype was tested.
GeoMedia Professional 6.1 program was used to display data.

The CGSSP provides major and important services such as: identify the pilgrim’s
location by displaying a map showing the surrounding areas of his current location,
display how to reach a service location, for example police or medical station, display
time and how far the pilgrim’s location from the nearest service station, display the
maps of Makkah, and the holy places such as Mena, Arafat, and Muzdalefah.
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CHAPTER ONE: INTRODUCTION

In The Name of Allah the Most Gracious, the Most Merciful; “And proclaim to
mankind the Hajj (pilgrimage). They will come to you on foot and on every lean camel,
they will come from every deep and distant (wide) mountain highway (to perform Hajj)

“(Al-Hajj, 27).

Al-hajj (pilgrimage to Makkah) is one of Islam's five basic elements; it is a religious
duty on the capable Muslims in terms of physica and financial conditions. Muslims,
while carrying out this duty, feel the greatness of God who is worshipped anywhere,

anytime, and in any language.

Al-hajj is considered as one of the biggest and greatest conferences on the world's
level; as more than two million pilgrims annually gather in the holy places to carry out
a-hajj duty; out of their desire to gain Allah's reward and recompense after death

(1426 (= i),

Due to the great importance and holiness this event enjoys, the government of the
Kingdom of Saudi Arabia (KSA) its their utmost to serve the guests of Allah; and thus,
they dedicated all the required capabilities and potentials to make the rites of pilgrimage
work and improve the quality of services offered for the pilgrims who exert great efforts
to get to Makkah since they bear physical tiredness, financial burdens, and
psychological difficulties (leaving their families and homelands) to carry out this duty;
with the hope that God will accept this from them so that they can come back with

forgiven sins.
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1-2 Problem Overview

More than two million pilgrims coming from inside and outside the KSA carry out
a-hajj duty every year. The researches have shown that in the year (1423 AH), the
number of pilgrims reached (2,041,129) pilgrims, while in (1426), it reached
(2,258,050) pilgrims (1422 ,o=.,Y). Also the researches and atistics provided by the
Custodian of the Two Holy Mosgues for Al-hajj Research expect that the number of
pilgrims will reach (4,800,000) by the year (1450 AH) (1422 ,s,Y) .Under this
massive increase in the number of pilgrims, the holy places in al-hajj area suffer from
being quite small and limited in area; these places include the following: Mena Al-
Mashalir area (whose area is 8.16 Km?), Arafat Al-Mashalir area (whose area is 12.690

Km?) and Muzdalefah Al-Mashalir area (whose areais 12 Km?) (1426, sla<ll) |
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Table (1-1): Numbersof Pilgrimsduring the Period (1417-1428 AH)*

Year No. of Pilgrims frominside No. of Pilgrims from Total
KSA outside KSA

1417 518822 1169678 1688500
1418 585842 1132344 1718186
1419 775268 1056730 1831998
1420 466230 1267555 1733785
1421 549271 1363992 1913263
1422 479984 1354184 1834168
1423 610117 1431512 2041129
1424 592368 1416706 2009074
1425 629710 1534759 2164469
1426 700603 1557447 2258050
1427 724229 1654407 2378636
1428 721441 1707814 2429255

200 gl A el ASLedl) - a5 J3la (e plaall daed cililas) | 1429 | s saad) A jall ASLaally ol 3l gall dalall &yl

A 1428-1417 oo e
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Figure (1-1) Numbers of Pilgrimsduring the Period (1417-1428 AH)

Figure (1-1) and Table (1-1) illustrate the numbers of pilgrims during the years
(1417-1428 AH) distributed as for whether they come from inside or outside KSA
(1426 <)) sall dalall 4, 10all). The researches have shown that more than (%50) of the
pilgrims carry out al-hajj duty for the first time (1415 ,05051 5 usallae), And thus, they
do not have the necessary knowledge regarding the places where (health, security,
banking, financial ...etc) services are offered. The existence of great numbers of
pilgrims in the afore-mentioned restricted Al-Mashair area results in many problems;

including the following:

1) The pilgrim faces a great difficulty in identifying their location in the Al-
Mashair area where he/she performs any of a-hajj steps because he/she is not totally
aware of the right method of doing so; which results in many loss cases; in addition to

the effort and time wasted.
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2) From table (1-1), we can note that (%69) of the pilgrims come from outside; the
others come from insde (different places and governorates). And hence, a great
percentage does not realy know where the service- offering locations in the Al-Mashair
area are; which causes a great difficulty in getting to these locations.

3) Some places get more crowded than others; which makes crowdedness and
suffocation cases increase in these places due to several reasons; the most important of
which is that the pilgrim is not aware of the shortcuts which can lead him/her to the
target destination without wasting much of his’her time and effort.

4)  When this great number of pilgrims (amillion pilgrims) get lost, cannot identify
the service-offering locations or are not aware of the shortcuts, they constitute a great
pressure upon a-hajj coordinators and organizers; which leads to many problems and
mistakes.

Based on that account , we found that many pilgrims suffer from multiple various
problems while carrying out any of al-hajj steps; such as the difficulty in identifying
their location, the unawareness of the service-offering locations and the lack of
knowledge regarding the shortcuts which can get them to the desired destination in the
least possible time and effort .These problems cause wasting a great deal of time and
effort; which the pilgrims badly need to carry out a-hajj duty in a more peaceful

amosphere.

Based on the foregoing, we are in a bad need for a system that helps the pilgrim
save higher much of time and effort during the search process and get to the target
destination in the least possible time and easiest possible way, identifies the pilgrim's
location within the Al-Mashdir area, identifies the service-offering locations within the

Al-Mashaiir area, measures how far they are from a given pilgrim, identifies which one
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is the closest to the pilgrim and provides the pilgrim with a comprehensive road map
that should be followed in order to get to the desired destination. There are a number of
solutions used nowadays in order to help the pilgrim, guide him/her, facilitate his/her

arrival and answer all higher inquiries; the most important of which are the following:

- The Ministry of Education in cooperation with the Ministry of Pilgrimage enlists
every year the members of the scout team to help the pilgrims, guide them, answer their
inquiries and decrease the loss cases.

The Ministry of Pilgrimage in cooperation with the security directorates ingtalls
huge screens in the Al-Mashdir area illustrating the most crowded places, so that the
pilgrims can avoid them.

The Mobile phones service providers offer the service of identifying the location of
the pilgrim and inquiring about one single destination; no matter what the other similar

services and the shortcuts pilgrims can use are.

In this research, we introduce a Computerized Guide System to Support Pilgrims
(CGSSP) that helps the pilgrim performs a-hajj; saving much of his/her time and effort.

CGSSP suggests securing a system that can:

1) Identify The Pilgrim's Location: For pilgrim who cannot be connected to the GPS;
as their locations can be identified by asking them about the prominent sites that are the
closest to them in the Al-Mashair area they exist within. After this, a map showing the
surrounding areas appears to the pilgrims, so that they can manudly identify their

locations.
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2) After identifying the pilgrim's location, he/she is asked about the requested service;
i.e. if the pilgrim wishes to visit a medical center, the map will show all the medical

centers within the given Al-Mashalir area.

3) After showing all the services needed by the pilgrim (like the medical centers), the
CGSSP measures how far the pilgrim is away from each one of them. And then, it
marks the closest one to the pilgrim's current location. CGSSP also provides the pilgrim
with the shortest road map he/she shall use to get to his’her destination; illustrating the

needed time to get to their if the pilgrim ison foot or in avehicle.
Asfor the Study Problem, the Study Determinants are:

- Time Aspect: It includes the time of al-hajj from the year which is (8" Al-Hejjah-

13" Al-Hejjah) and between (1417-1428H).
- Place Aspect: it includes the holy places (Mena, Arafat, and Muzdalefah).
This study looks into the following questions:

1- Does the suggested system provide pilgrims with the best options while carrying out

a-hajj duty?

2- Does the suggested system offer suitable strategies that help with reducing the time

wasted in looking for a certain destination?
Based on the study questions, the study has put the following Presuppositions:

1- The suggested system provides strategies to identify the pilgrim's location in each
Al-Mashair area, the service-offering locations (like the security stations, medica

centers ...etc.) within every Al-Mashair area, the closest one to the pilgrim's current
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location, the best way to get to that location and the time needed to get to there. And
hence, we presuppose that the CGSSP offers the best options and solutions to the
pilgrims inquiries when they wish to visit any service-offering location within a given
Al-Mashair area.

2- Based on the strategies used to identify the pilgrim's location and the closest service-
offering location to him/her, we presuppose that the CGSSP provides major solutions
to the issue of saving much of the pilgrim's time and effort during the search process,

i.e. (around %25-%50) of the time the pilgrim usually spends without using this system.
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1-3 Resear ch Objectives:

The CGSSP helps save much of the pilgrim’s time and effort; as it helps him
appropriately identify his’her location; providing him/her with the service-offering
locations within the Al-Mashair area he/she exists in, illustrating the closest one to
his’her location and showing the best road map the pilgrim shall follow to get to the

given location.

The CGSSP gains great importance in terms of helping the pilgrim with moving
fast within the holy places, identifying the required degtination, and heading for the
authority that is the nearest to his location; and thus, the CGSSP reduces the time
wasted in the searching process and enables the pilgrim to make the best use of the rest

of his him in doing the pilgrimage rites with much peace of mind.

The CGSSP is also important in that it contributes to reducing the crowdedness in
the holy places, and accordingly reducing the number of injuries due to this

crowdedness.

The CGSSP also significant as it has much to do with raising the proficiency of the
concerned organizations that offer the required services to the pilgrims, which provides
support to the interaction of these authorities that are directly connected to serving

pilgrims.
The study aims to:

1- Guiding the pilgrim and directing him towards the authority which is the nearest to

his location.

2- Reducing the time and effort wasted in the searching process.
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10

3- Reducing the crowdedness in the holy places; and accordingly reducing the number

of injuries due to this crowdedness.

4- Gaining the honor of serving the (guests of Allah) pilgrims and trying to put an end

to the difficulties they have been facing.
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1-4 Thesis Organization

The remaining of our thesis is organized as follows: Chapter 2, which is the
literature review, gives summary of the previous works that are related to our research,
gives background information of hajj problem and GPS History. Chapter 3 depicts
detail about our proposal system. Chapter 4 describes how to use CGSSP. The

Conclusion and Future works are represented in chapter 5.
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CHAPTER TWO: LITERATURE REVIEW

2-1 Related Studiesto Al-Mashair area

There are many domains in which suitable programs for enlightening the pilgrimsin
their countries since the moment they arrive in the holy lands until they leave them after
doing a-hajj should be designated. The government of the KSA exerts great efforts in
spreading the awareness among the pilgrims; the number of Saudi governmental
authorities and departments in this respect is around (30) department , »=s s < il

(1425.

However, it has been noticed that these efforts have been unable to achieve their
gods due to the lack of coordination and integration among them, in addition to the
absence of a clear scientific vision that takes into consideration all the variables and
determinants connected to the nature of pilgrims to whom the enlightening efforts are
directed, like the diversity in the pilgrims ethics, languages, socia classes, cultures,

their need to the enlightening programs, and the forms of such programs.

In (1425 , a3 5 < ,all) aims at:

1- Getting acquainted with the reality of efforts the concerned authorities exert in

connection to a-hajj.

2- Getting acquainted with the goals the departments seek to achieve through all the

efforts they exert in awareness.

3- Getting acquainted with the contents and forms of such awareness programs.

4- Getting acquainted with the tendency of the awareness professionals in the concerned

departments towardsthe coordination and integration among these departments.
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In (1425 , s 5 < ,ill) determinants are:

1- Time Aspect: the study is confined to the awareness professionals in the concerned
departments during al-hajj season (1424 AH); besides the individuals involved in

awareness during Al-Qe'daand Al-Hejjah (1424 AH); Muharram (1425 AH).

2- Place Aspect: study is confined to the concerned departments (governmental or

private) connected to pilgrims services and awareness in Makkah and Medina

The results of this study reveal that there are many obstacles that stand in the way of
achieving the goals of these awareness programs. Among these obstacles are the

following:

1. The lack of experience in the awareness professionals (More than (%62) of the
study population have (1-5) years of experience; while only (%23) of the study
population have (6-15) years of experience.).

2.The absence of coordination and integration technique among the departments
concerned with awareness.

3.The need for a clear strategy for comprehensive awareness to be the basis of the
awareness programs.

4. The languages used in the awareness programs: Arabic (%30.89) ,English (%12.26)
, Indonesian (%08.96)

In (1415) usAls uadllae), the area, where the pilgrims throw the small stones, witnesses
a severe crowdedness, especially on 12 Al-Hejjah; out of many pilgrims desire to throw
the small stones and leave Mena within the shortest possible time. This crowdedness

had its impact on changing the fashion in which the small stones bridge is used.
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The importance of study stems out of changing the fashion in which the small

stones bridge is used and using it, compulsorily, as a one-way bridge, instead of two-

way bridge asit used to be (1415) s A1 s waallage).

Study(1415) osoals aallae ) @imsat:

1. Getting acquainted with the characteristics of the throwing pilgrims and their

motion in the area.

2. Building a model and making experiments on it to reveal its impact on the areds

operational capacity.

3. Getting the ared's best operational capacity via:

- The best safe load capacity of the area (where pilgrims throw the small stones).

- The mean time of the activitiesincluded within the small stones throwing process.

- The load of the area (where pilgrims throw the small stones).

- The collapse incidences.

Study (1415) osaTs uaallae hasreached to the following results:

Most pilgrims are (36) years old; more than (%50) of them are carrying out al-hajj

duty for the first time.

The proportional distribution of the pilgrims throwing the small stones according

to the timing of their arrival in the small stones throwing areais as follows:

Table(2-1) Timing of Pilgrims Arrival in the Small Stones Throwing Area

Day Time of Climax Time of Arrival
10" 6-10 am. (%59.8 coming pilgrims) 7-8 (%17.5) , 6-7 (%15.3)
11" 1-6 p.m. 1-2 p.m. (%14.8)

12" [ 11-12 (%14) , 4-5(20.2)
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The proportional distribution of the pilgrims throwing the small stones according to

the timing of starting and concluding the throwing processiis as follows:

Table (2-2) Timing of Pilgrimsthat Starting and Concluding the throwing process

Day Time of Climax

Timeof Arrival

10™ | 6-11 am. (%70 throwing pilgrims)

Highest Percentage (of start) at 7-8 am.

(%18.4); then at 9-10 (%16.6)

Highest Percentage (of end) at 7-12 (%68.1)

11™ | Startsat 1-6 p.m. (%70.1); ends at

1-7 p.m. (%77)

12th | Startsat 1-6 p.m. (%82.7); ends at

1-7 p.m.

Highest Percentage at 1-2 p.m. (%23.8)

Study (1415 05415 wasllue Y recommends the following:

- Expanding the small stones throwing period, so that we can alleviate the

crowdedness in the area where the small stones are thrown.

- Intensifying the security forces in the area at the following times:

Table (2- 3) Timethat the security forcesin thearea

Day Time

107 1-11am.
11" 1 p.m.- Sunset
12" 10 am. — Sunset

- Controlling the pilgrims passage through the small stones bridge by resorting to

trained security forces.
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- Coordinating and integrating among the concerned authorities to make the
pilgrims departure from Mena on 12" and 13" Al-Hejjah instead of the crowdedness
that used to occur when all pilgrims depart on 12" Al-Hejjah.

- Providing all the necessary services (electricity, water, cleaning-up, health,
administration, and security) in Mena in the best possible manner until the end of 13"
Al-Hejjah to lay out the good conditions for the biggest possible number of pilgrims

staying in Menatill the end of 13™ Al-Hejjah.

Tthe availability of the designation standards for any project is considered one of
the important basics in helping the designer with developing his designation

theme(1422 , o) |

Study (1422 , =) relies in developing designation standards for the small
stones bridge so that the designers can enable the pilgrims to carry out the small stones

throwing duty within the religious time for it in a comfortable and safe way.
Study (1422, =3) aims at:

1- Studying and analyzing the geographical areafor throwing the small stones.
2- Limiting the rates of pilgrims flow and identifying the passage direction in the
small stones throwing area.

3- Identifying the perfect rates of pilgrims existing on the bridge.

Study (1422, s+Y) has reached at many results; the most important of which are the

following:

- The number of pilgrims is expected to reach (2.800.000) in (1430 AH) and the

number.of pilgrims.is expected to reach (4.800.000) in (1450 AH).
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- It was revealed, via pictures analysis, that the density in some locations,
particularly, on the small stones bridge is 6 individuals per m?. The motion completely
stops at some times. It was also revealed, via pictures analysis and interviews, that the
motion in the areas where the density was 3-4 individuals per m* was quite comfortable
for the pilgrims. We can make use of thisin achieving the required density on the bridge

which is 3 individuals per m%

The increase in the number of pilgrims refers directly to the increase in the
number of Muslims. When the number of pilgrims increases; the geographical spaceis
fixed, the crowdedness occurs in the holy places; including Arafat, the areas where the

different activities and duties are performed on Arafat, in particular (1423, o).
Study (1423, o)) @ms at:

1. Getting acquainted with the current situation of Arafat.
2. ldentifying the crowded places in Arafat and figuring out the reasons of this
crowdedness.

3. Developing organizational solutions to aleviate the crowdedness in Arafat.

Study (1423, = 9) revealed that although Arafat is one of the biggest holy areas
in terms of its geographical space (its load capacity is not low), the future estimations
for the number of pilgrims would decrease this load capacity. It was aso revealed that
the place (Arafat) does not have a structural pattern that takes the requirements and
environmental conditions into consideration; the current situation represents the work

done through the previous contracts.
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Study (1423 , =) offers many suggestions and solutions; the most important of

which are the following:

Increasing the load capacity of the roads that link the holy places with their
expansions.
Developing the plans of managing and operating the crowded placesin Arafat.

Increasing the guidance and awareness in Arafat, especialy in the crowded places.

The crowdedness on the small stones bridge is considered the biggest, if not the
most dangerous, problem pilgrims face while performing al-hajj duty. And thus, the
scientific and financial capabilities should be dedicated to find solutions for this
problem. This study offers the system of assessing the human density on the small

stones bridge, implemented for the first timein (1425 AH) (1426 , 050315 s s4l).

The system in (1426 , os)Als =), located in the events room, consists of the

following:

- A highly- developed server connected to severa assisting PC's.
- (16) Fixed cameras and (8) movable cameras.
- (5) Big display screens and more than (50) small display screens.

The systemin (1426, 05035 ) aims at presenting the following services:

1- Conveying pictures and information to:
- The big screens around the small stones and the walking passage to guide and
enlighten the pilgrims.

- The small screensin the camps of pilgrims guides.
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2- Conveying live pictures for the small stones area and walking passage via the fixed
and movable cameras.

3- ldentifying the human (crowdedness) density in pictures.

4- ldentifying the number of pilgrims per picture (flow of pilgrims/min).

5-  Turning on the warning level s when crowdedness among pilgrims occurs:

Green (%25-50) , Orange (%51-75) , Red (>%75)

When the system was used for the first time, many advantages and disadvantages were

revealed:

The big screens system in many locations succeeded in terms of enlightening the
pilgrims.

The small screens system in the camps of pilgrims guides provided adequate
information for pilgrims, which entails increasing its number and adding voice to the
picture.

Study (1426 , osA1s s »01) recommends the following:

Increase the number of screens in the events room and the number of fixed and

movable cameras, especially between the minor stone and intermediate stone.

Al-hajj season is considered one of the biggest congregations in Makkah on the
Islamic World's level. During every hajj season, an exploratory field study for the
pilgrims demographic, cultural, and social characteristics, in addition to their thoughts
regarding the facilities offered to them during their accommodation in the vicinity of al-

Kaaba and the holy placesis carried out (1426 , < 5aSl)) |
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Study (1426 , < slasll) gains its importance as a resource of information about the
characteristics of pilgrims for the researchers inside the institute and for whoever needs
this information from the various governmental and private sectors in the country. This
information is further considered an important resource for the database of the
Custodian of the Tow Holy Mosgues Institute for Al-hajj Research about pilgrims and
their social and cultura characterigtics; as those pilgrims flow into the kingdom from

different communities just to perform al-hajj duty.

Study (1426, < s1=sll) aims at the following:

1. Securing a basic database for the information about the pilgrims main
characteristics in a constant and renewable way for the researchers inside and outside
the institute; in continuation for the previous studiesin thisfield.

2. Identifying the demographic, social and cultural characteristics of pilgrims in
Makkah; this contributes to identifying the types of services to be presented to them in
the future.

3. Evaluating the provided services and facilities from the pilgrim's point of view.

4. Exploring the pilgrims thoughts about what they really see or notice in Makkah.

Study (1426 , < s1=sl) emphasizes on identifying the demographic, social and
cultural characteristics of the pilgrims coming to Makkah in (1425 AH); since this study
covers (52) pieces of information about the pilgrim; including his persond details, like
gender, age, academic level, times of previous hajj performances, nationality, the source
of his information about the kingdom, his culture regarding usng computers, the
pilgrim's mother tongue, the other languages the pilgrim speaks, and the pilgrim's own

evaluation of the services provided in Makkah and Medina.
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Study (1426 , < 4=<1) has reached at many results; the most important of which are

the following:

1. The most frequent age range is (36-45) years old (%28.4); and then (46-55) years
old (%21.8)

2. The variety in the academic levels of the study population (%32.1 high-school
certificates or diplomaholders), (%28.9 B.A. holders), and (%14 literate pilgrims).

3. The variety in the academic levels of the study population (%17.5 are employees),
(%11.4 are teachers), (%10.5 are businessmen) and (%9.7 are jobless).

4. (%34.9) cannot use computers and internet; while (%40) use them fairly good or
perfectly.

5. (%51) of the pilgrims came alone to Makkah; while (%49) of them came with their
spouses or families. The most frequent number of companionsis (2); then (3) persons.

6. (46) Mother languages for the study population’ pilgrims were identified. Arabic is
the most frequent one (%27.8); then Urdu (%14.7); then Pengali (%10.4). The other
languages represented lower percentages. As for the other languages pilgrims speak,
(44) languages were identified. The most frequent one is English (%40.2); then Arabic

(%15); then French and Urdu (%10) for each of them.

Study (1426 , < s1asll) reveals the following:

1) Anincrease in the number of pilgrims who have previously performed al-hajj
duty. And thus, we should emphasize, via the mass media, on the importance of
leaving some space for those who have not performed al-hajj duty yet.

2) Using the internet to get the pilgrims acquainted with the kingdom and the

various issues they will need in the kingdom and activating the internet's role in
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promoting for the products in the kingdom. A significant increase among the
pilgrims using the internet is noticed (%40).

3) Increasing the promotional and informational brochures distributed among the
pilgrims when they first arrive in the kingdom; as (%78) of the pilgrims have not
performed al-hajj duty before.

4) Using the most frequent languages among pilgrims in awareness means and

boards, like English, French, and Urdu.
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2-2 History of Geographic Position System (GPS)

GPS systems are systems based on Locating by satellite to unknown sites, whether
on land or sea or anywhere el se throughout 24 hours a day, the system was created and
developed through the Pentagon, where it was devoted to military purposes and became
later available to civilians such as sites locating — navigation systems-and control of the
timerate (NAVSTAR). The system of NAVSTAR GPS is a system works in a | weather
conditions and locates sites, speed and time accurately and permanently( Thomas,et
a.(2000) , (Parkinson , 1976) , (2005, 25.3).

NAVSTAR GPS System consists of three key components: -
(1) Space Segment:-

Satellites revolve in circular orbits with a highness of (20200 km) above the level of
Earth's surface and with a period of 12 asterisk hours for the session. The first satellite
was launched on February 22, 1978, the number of satellites was 11 between 78 — 85
years, wheresas all satellites was launched successfully but one failed due to the engine's
failurein 1981 (thefirst set of satellites) Thomas,et a.(2000) , (Parkinson , 1976) , (25
2005 ,)..

It was planned to use 24 satellites Thomas,et al.(2000) , (Parkinson, 1976) , ( , 25
2005)., spreading into 3 levels inclined to the equator with 63 but for financial reasons
the number of satellites was reduced to 18 satellites, but this system did not provide the
required coverage throughout 24 hours. During the year of 1986 the number of satellites
arrived to 21 satellites, every 3 satellites revolve in 6 orbits and 3 standby satellites were
prepared. Standby satellites were designed to be replaced with the operating satellites in
the case of defaulting, while the current set consist of 24 operational satellites spreading

evenly on 6 orbits numbered (A-F)with 55 degree inclination and with the existing of 4
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standby satellites. The accuracy of the system is due to the adjustment of signal's
components through atomic hours, that produce wide range frequency alternators of (L)
range with 10.23 MHz , the results of this frequency are two signals :-

L1=1575.42 MHz (10.23 * 154)

L2 =1227.60 MHz (10.23 * 120)

They are essential to get rid of any error resulting from the ionosphere. Time is
calculated by the period that the signal takes to move from the satellite to the receiver
by two blades of spacecraft's blades Pseudo Random Noise (PRN) on thewaves L1, L2

a) First blade (Coarse/Acquisition) (C/A)
- Devoted for civilian purposes such as sites locating with awave's length of 293 M.
- Ingtalled on the wave L1 to be used only by military persons from all the accuracy of
the system.
b) Second blade Precise (or Protected) code (P-CODE Precise)
- Devoted to the American army and some licensed users.
- Length of Wave is 29.3 meters.

- Ingtalled onthewaves L1, L2.

(2) Control Segment

The control component consists of:

(A) Master control station is devoted to collect al tracking data from control station and
calculate the satellite's orbit and hours where pass the results to Earth stations to be
transferred to the satellite.

(B) Monitoring stations ,whereas 5 monitoring stations each one supplied with the
cesium Measurement and receivers measure continuously illusory frequency for all

visual satellites (measured per 1.5 seconds),by using weather information and
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ionosphere, that combined information to produce new information every 15 minutes
and being sent to the Master control station.

(C) Ground control stations, which considered as a connecting link to satellites,
consisting of ground antennas - astronomical calendars - information about the hours for
each satellite which being calculated in control and information station By radio

transmission systems.

(3) User Segment

It Was planned at the beginning to devote the system for military purposes only,
where each aircraft or spacecraft or even pedestrian group must have a receiver
compatible with its work, many cities with the development of the system use this
system to organize the work of spacecrafts and direct them to the required place in the

shortest time it also became available to civilians and wa ker to appoint their locations.

The basic of GPS is precise time and position information. Using atomic clocks
and location data, each satellite continuously broadcast the time and its position. A GPS
receiver receives these signds, listening to three or more satellites at once, to determine
the user's position on earth. By measuring the time interval between the transmission
and the reception of a satellite signal, the GPS receiver calculates the user distance at
each satellite. Using the distance measurements of a least three satellites in an
agorithm computation, the GPS receiver arrives at an accurate position fix. Information
must be received from three satellites in order to obtain two- dimensional fixes, and four

satellites are required for three- dimensional positioning (2005 , 252.4)
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2-3: Summary of related work

-It is highly important to have a clear strategy for the coordination and integration
among the departments concerned with the awareness in al-hajj; so that the efforts
exerted in this respect can get united to make these awareness programs work
successfully.

- The Number of pilgrims is expected to reach (2.800.000) in (1430 AH) and the
number of pilgrimsis expected to reach (4.800.000) in (1450 AH) (1422 ,u,4).

-The most frequent age range is (36-45) years old (%28.4); and then (46-55) years old
(%21.8), (%34.9) cannot use computers and internet; while (%40) use them fairly good
or perfectly (1426 , < slasll),

- The big screens system in many locations succeeded in terms of enlightening the
pilgrims. The small screens system in the camps of pilgrims guides provided adequate
information for pilgrims; which entails increasing its number and adding voice to the

picture.
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CHAPTER 3:- PROPOSED SYSTEM

In this chapter, we will demongtrate a brief overview for the functions of the CGSSP
system. We will explain the necessary steps that the user has to take in order to benefit
from the suggested system as he has to make a private account that allows him to enter
the system and benefit from the services of the suggested system. We will also review
the phases through which CGSSP was built with an explanation of the steps taken and

tools used in order to produce the CGSSP in its final form.
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3.1 CGSSP Overview
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Figure 3-1 CGSSP Overview

Based on figure (1-3), we find that the suggested system is divided into four phases:

Phase (1): It requires that the user of the CGSSP registers in order to get an
independent account consisting of the username and password; via which he/she can

access the CGSSP.

Phase (2): After the user gets an independent account, he/she can access the CGSSP by

typing the username and password; he/she can select the language, as well.

Phase (3): The user selects the area whose services he/she'd like to explore (M akkah &

AlMashalir).
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Phase (4): The user can access the CGSSP and make advantage of it via the following:

1- Location identification:

It requiresthat the user identifies his’her location; so that he/she can benefit from the

following services:

1-1 Identifying the shortest path between two points.

1-2 identifying all services, landmarks and the roads existing between the point where

the user exists and another point.

1-3 ldentifying all services, landmarks and the roads existing around the point where

the user exists.

2-Search:

2-1 Search for servicesin aparticular areaor all aress.

2-2 Search for landmarks.

2-3 Search for major ways and roads.
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3-2 System Design and Establishment

The design and construction of CGSSP passed the following phases as shown in

Figure (3-2):

ImMplermenasl
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Figure (3-2) CGSSP Construction Phases

Figure (3-2) shows that the system passes the five phases:-

Phase One (Collect data): This phase ams at collecting data about Makkah and the

Almasha’ir, categorizing and transforming them from (*.shp) to (*.mdb).

Phase Two (Analyses & Design): This phase includes creating and formatting maps,

setting scales and producing them proportionally.

Phase Three: Transforming maps from (desktop file) to (webste pages).

Phase Four (Implementation & Testing): Setting, design and programming of the

interface, search tools and CGSSP tools

Phase Five: Publishing.

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



31

3-2-1: Collect data " Setting CGSSP"

This is the basic and primary phase in constructing and setting the CGSSP. This

phase passed the following stages:

3-2-1-10btaining Data about Makkah and the Almasha’ir:-

Several official bodies were requested to provide documented, accurate
information that contribute and help build the CGSSP correctly. Data was obtained
upon permisson from the Communications and Information Technology

Commission of KSA (CITC), dated 28-10-1429 "18-10-2008".

Note: (The obtained data had the extension type (*.shp))

3-2-1-2 Setting, Categorizing Data

After obtaining data they were prepared for setting and categorizing. Data were

categorized into:

3-2-1-2-1 Districts: Categorized into:

A- Makkah, including the following suburbs:

(AJYAD, AL "ADL ,AL AWALI ,AL AZIZIYYAH ,AL HIJRAH , AL HARAM , AL
KHADRA , 'AL JAMI"AH , AL MURSALAT , AL MA"ABDAH,AR RASHIDIYYAH ,
AN NASIM ,AR RAWABI , AR RAWDAH , AS SULAYMANIYYAH , SHI"B AMIR

AND SHI"B ALI , KUDY)

B- TheAlMasha’ir Area
3-2-1-2-2 Services and facilities:
These were categorized into: (Governmental- Educational- Medica- Banks and

ATMs=mMosgques=nSports Club- Public Parkss Markets- Enterprisess Companies-
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Hotels- Residence- Restaurants- Tourism and Travel- Museums- Parking- Stations-

Press).

3-2-1-2-3 Roads;

These were ranked by importance from 1-12: Roads were ranked depending on
importance. There are main roads and sub-roads. Most important were given number

1 and least important given 12.

3-2-1-2Displaying primary data with the GeoM edia Professional 6.1 program (GMP6.1)
After obtaining data and categorizing it into three main sections (districts
services- roads), GMP6.1 was used to display these data, which were still with the

extension (*.shp) inlayers and basic map. The following steps were followed:-

After opening GMP6.1, we do the following in Figure 3-3

Figure 3-3 Opening GMP6.1 and connecting data
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Figure (3-3) shows the necessary steps to connect with (*.shp) data as follows:

1. Select (Warehouse — New Connection).

2. Select connection type (ArcView).

3. Type Connection name (CGSSP).

4.  Select location and path of the file you with to connect with the program.

After completing the previous steps, data about roads, services and districts should be

displayed as layers and basic map:-

Comasiefla Proimeicad) - Canb¥zrks pace |

e XA Am

= B s
Bl e s
R LT
i TITALDS

ETTS

Figure 3-4 Displaying data (Districts- Services- Roads) as layers

Figure (3-4) shows the next step; after connecting with (*.shp) files, where layers for

(Districts- Services- Roads) data are displayed in layers and basic maps:

1. Select ( Legend — Add Legend Entries).

2. Select the data you wish to display in layers (Districts- Services- Roads)

www.manharaa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



34

After selecting layers the basic map is displayed asin Figure 3-5.
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Figure 3-5 Basic map of Makkah and the Almasha’ir
Figure 3-5 shows:
1. Layers represented on the map (Districts Servicess Roads). They are called
(Original Layers).
2. Map of Makkah and the Almasha’ir including all (Districts- Services- Roads), their

locations and distribution.

3-2-1-4 Data Categorization:
After setting primary data (Districts- Servicess Roads) and representing them in

layers, data are categorized into two main parts:

3-2-1-4-1: AIMasha’ir Data: For data about the Almasha’ir only, three steps should be

followed:
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To categorize the Didtricts layer into alayer that specializes in Almasha’ir as shown

in Figure 3-6
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Figure 3-6 Digrict layer categorized into Almasha’ir District only

Figure 3-6 shows the necessary steps to categorize data of the Almasha’ir’ District

data:

1. Sdect (Andysis — Attribute Query)

2. Select the layer you wishto divide (DISTRICTYS)

3. Conduct the filterzing process thorugh typing

ENAME="ALMASHAIR”, where the Districts layer will be categorized under the name

“ALMASHAIR”

4. Adjust borders on the Districts area by selecting border color and size for the

“DISTRICTS_ALMASHA'IR” layer.

5. Name the newly added layer which is “DISTRICT_ALMASHA’IR”, which only

specializesin

the Almasha’ir areaonly.
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After implementing the mentioned steps, the map will appear asin Figure 3-7.
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Figure 3-7 Basic map after dividing Districtslayersinto Masha’ir layer

Figure 3-7 shows:
Layers represented on the map.
Note : “DISTRICT_ALMASHA'IR” layer is added.

. The Almasha’ir area bordered on the basic map by red.

3-2-1-4-1-2: Dividing Services layer:
After dividing Districts into Almasha’ir area, the next step is to divide Services into

Services available only at the AlImasha’ir. We follow the steps shown in Figure 3-8.

www.manharaa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



37

Comasinfla Prpimuicad) - [dlagidisoms | |

| @ T &

Sptfal Qierg W
BiEwW{TA | I%um_m L szed ey o eFhXAFOA®m
- ST E_ AL '3
|| T - ascagton
[ ||
b Ot ol _Auea g
B e o
Wy ez o

4 | BN

Depler Crdn | o |

Figure 3-8: Dividing Services layer into Almasha’ir only

Figure 3-8 shows:
1. Select (Analysis — Spatial Query)

2. Select the layer you wish to divide (SERVICES)

3. Conduct the filterizing process with this instruction:

CATEGORY_E in ( 1,2,3,45,6,7,8910,11,12,13,14,15,16,17,18,19) Services will be

categorized as mentioned above.

4. Select (Contained by)
5. Select the area for which you wish to define services (DISTRICT_ALMASHA’IR).
6. Name the new layer (SERVICE_ALMASHA’IR), which includes all services

available at the Almasha’ir area.
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7. Select color and border size of sercies at the Almasha’ir.

Upon completing the previous steps, the map should appear asin Figure 3-9.
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Figure 3-9: Basic map after dividing the Serviceslayer in the Almasha’ir area

Figure 3-9 shows:
1. Mapsrepresented on the map. Note that the layer (SERVICE_ALMASHA’IR) has
been added.

2. Servicesavallable at the Almasha’ir areain blue.

3-2-1-4-1-3 Dividing Roads layer
After dividing the Districts and Services layers of the Almasha’ir, we divide the

Roads layer following the next steps:
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Figure 3-10 Dividing Roads layer into Almasha’ir only

Figure 3-10 shows:

1

2.

Select (Anaysis — Spatial Query)

Select the layer you wish to divide (ROADYS)

Conduct the filterizing process with this instruction:

ROADCLASS1in (1,2,3,4,5,6,7,8,9,10,11,12)

Sdlect (Contained by)

Sdlect the area for which you wish to define services (ROADS ALMASHA’IR).
Name the new layer (ROADS_ALMASHA’IR), which includes al services available
at the Almasha’ir area.

Select color and border sze of sercies at the Almasha’ir.

Upon completing the previous steps, the map should appear asin Figure 3-11.
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Figure3-11: Basic map after dividing the Roads layer in the Almasha’ir area

Figure 3-11 shows:
1. Mapsrepresented on the map.
Note: Thelayer (ROADS ALMASHA’IR) has been added.

2. Roadsavailable at the Almasha’ir areain blue.

3-2-1-4-2 Makkah Data
As we noticed in 1-4-1 data were divided into data about the Almasha’ir area. Now

we will divide datafor the Makkah District (using the same steps).

3-2-1-4-2-1 Dividing Digtricts layer:
To divide the Districts layer of Makkah , we follow the steps shown in the figure,

noting that we have 17 suburbsin Makkah as clarified earlier.
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Note: Back to 1-3 we find that we had 3 basic layers for the Makkah and Almasha’ir
District, which produced:

Three layers specialized in the Almasha’ir including all services and roads in the
Almasha’ir District (1-4-1) and Three layers specialing in Makkah including all areas

and main suburbs and services and roads.

To categorize the Didtricts layer into a layer that specializes in Makkah District

only, we follow the following steps as shown in Figure 3-12.
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Figure 3-12 District layer categorized into Makkah District only

Figure 3-12 shows the necessary steps to categorize data of the Makkah’ District data:
1. Sdect (Anadysis — Attribute Query)
2. Seect the layer you wish to divide (DISTRICTYS)

3. Conduct the filterzing process thorugh typing
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4. ENAME="Makkah”, where the Districts layer will be categorized under the name
“ENAME in ('AJYAD', 'AL "ADL", 'AL AWALI','AL AZIZIYYAH', 'AL HARAM',
‘AL HIJRAH' ,'AL JAMI"AH' ,'AL KHADRA™ ,'AL MA"ABDAH','AL MURSALAT",
‘AN NASIM' , 'AR RASHIDIYYAH' , 'AR RAWABI' , 'AR RAWDAH' , 'AS

SULAYMANIYYAH','KUDY', 'SHI"B AMIR AND SHI"B ALI")”

5. Adjust borders on the Districts area by selecting border color and size for the
“DISTRICTS_ Makkah” layer.

6. Name the newly added layer which is “DISTRICT_ Makkah”, which only
specializes in the Makkah area only.

After implementing the mentioned steps, the map will appear asin Figure 3-13.
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Figure 3-13 Basic map after dividing Districtslayersinto Masha’ir layer
Figure 3-13 shows:
1. Layersrepresented on the map.
Note : “DISTRICT_ Makkah” layer is added.

2. The Almasha’ir area bordered on the basic map by red.
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3-2-1-4-1-2: Dividing Services layer:

After dividing Districts into Makkah area, the next step is to divide Services into

Services available only at the Makkah . We follow the steps shown in Figure 3-14.
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Figure 3-14: Dividing Services layer into Makkah only

Figure 3-14 shows:

1

2.

Select (Anaysis — Spatial Query)

Select the layer you wish to divide (SERVICES)

Conduct the filterizing process with this instruction:

CATEGORY_E in ( 1,2,3/4,5,6,7,8,910,11,12,13,14,15,16,17,18,19) Services will be

categorized as mentioned above.

Sdlect (Contained by)
Select the area for which you wish to define services (DISTRICT_Makkah).

Name the new layer (SERVICE_ Makkah), which includes all services available at

the Makkah area
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7. Sdect color and border size of sercies at the Makkah.

Upon completing the previous steps, the map should appear asin Figure 3-15.
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Figure 3-15: Basic map after dividing the Serviceslayer in Makkah
Figure 3-15 shows:
1. Mapsrepresented on the map.
Note: the layer (SERVICE_ Makkah) has been added.

2. Services available at the Makkah areain blue.

3-2-1-4-2-3 Dividing Roads layer

After dividing the Digtricts and Services layers of the Makkah, we divide the Roads

layer following the next steps:
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Figure 3-16: Dividing Roads layer into Makkah

Figure 3-16 shows:

1

2.

Select (Anaysis — Spatial Query)

Select the layer you wish to divide (ROADYS)

Conduct the filterizing process with this instruction:

ROADCLASS1in(1,2,3,4,5,6,7,8,9,10,11,12)

Sdlect (Contained by)

Select the area for which you wish to define roads (ROADS_ Makkah).

Name the new layer (ROADS_ Makkah), which includes all roads available at the
Makkah area.

Select color and border sze of sercies at the Makkah.

Upon completing the previous steps, the map should appear asin Figure 3-17.
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Figure 3-17: The map after dividing the Roadslayer in the Makkah area
Figure 3-17 shows:
1. Mapsrepresented on the map.
Note: Thelayer (ROADS Makkah) has been added.

2. Roadsavailable a the Makkah areain red.

3-2-1-5 Transforming data from (*.shp) to (*.mdb)

After dividing data into data about Makkah and data about the Almasha’ir, which are
still of type (*.shp). The next stage is to transform them into (*.mdb) data that is easier

to program in later stages. Data transformation was inplemented asin Figure 3-18.
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Figure 3-18 Stage 1 of transfor ming data from (*.shp) to (*.mdb)

Figure 3-18 shows stage 1 of transforming data from (*.shp) to (*.mdb):
1. (Warehouse — New Warehouse — Normal)

2. Type name of the new database (CGSSP1) and save.

After transforming, naming and saving the new database, the next transformation
stage is to select the layers you wish to transform where you select the basic layers and

those specialized in Makkah and those specialized in the Almasha’ir as shown in Figure

3-19.
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Figure 3-19 Second stage of transfor ming data from (*.shp) to (*.mdb)
Figure 3-19 shows.
1. (New warehouse — Output to Feature Classes)
2. Seect the layers you wish to border ( basic layers in addition to Makkah and
Almasha’ir’ layers)
After selecting the layers you wish to transform, the transformation is implemented

from (*.shp) to (*.mdb) .

This concludes the first phase of setting the system and preparing it for creating maps.
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3-2-2:- Creating M aps

After setting data and dividing them into layers for Makkah and layers for the
Almasha’ir and transforming them from (*.shp) to (*.mdb), comes the phase of creating

maps for the Districts of Makkah and Almasha’ir.

Since the system was designed to initially deal with interfaces that support Arabic

and English languages, then we will need to create 4 maps as follows:

v Two maps for Makkah :-

1. Makkah Map with Arabic Interface (CGSSP2_AR)

2. Makkah Map with English Interface (CGSSP2_EN)

v/ Two mapsfor Almasha’ir

1. Almasha’ir Map with Arabic Interface (CGSSP1_AR)

2. Almasha’ir Map with English Interface (CGSSP1_EN)

3-2-2-1 Creating a map of the CGSSP1_EN

To create and format and setup a map of the CGSSP1_EN, the following steps will be

taken:

3-2-2-1-1 Creating the map

After opening the program (GMP 6.1) and opening a new page and naming it

(CGSSP1_EN), the following steps will be taken as shown in Figure 3-20.
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Figure 3-20: First Phase of creating an English map of the Almasha’ir

Figure 3-20 shows:

1. (Warehouse — New Connection)

2. Select connection type (Access)

3. Type connection name (CGSSP1_EN)

4. Seect apath for the database we wish to connect with

After completing the mentioned steps, the following steps should be taken to

display the CGSSP1_EN.
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Figure 3-21: Second phase of creating a map of the CGSSP1_EN

Figure 3-21 shows.

1. (Legend — Add Legend Entries)

2. Select these layers only (DISTRICT_ALMASHA’IR, SERVICE_ALMASHA’IR,

ROAD_ALMASHA’IR)

After selecting Almashalir layers, the map will be shown asin Figure 3-22.
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Figure 3-22: CGSSP1_EN

Figure 3-22 shows the Almasha’ir maps

1. Layersof the Almasha’ir

(DISTRICT_ALMASHA’IR, SERVICE_ALMASHA’IR, ROAD_ALMASHA’IR)

2. Map of the Almasha’ir with all roads and services.

3-2-2-2 Map Format:

To format the CGSSP1_EN

we will do the following:

3-2-2-2-1: Format District Map

Figure 3-23 shows steps for formatting the Districts layer of the CGSSP1_EN:
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Figure 3-23: Format of Distrcit layer at Almasha’ir

Figure 3-23 shows.

1

2.

Select layer (DISTRICT_ALMASHA’IR)

Select division (Unique Value Thematic)

Select division element (ENAME)

Sdect (Classify) to display all Almasha’ir Districts named in English, i.e. Masha’ir.
Upon classification by name, show AlMasha’ir District with all pre-set properties
Set borders, color, border size and pattern.

Select suitable fill for Ditrict layer.

After completing format of Almasha’ir District layer, the map will be shown asin
Figure 3-24
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Figure 3-24: CGSSP1_EN after formatting District layer

Figure 3-24 shows.

1. Almasha’ir maps layers (DISTRICT-SERVICES-ROADS)

2. CGSSP1_EN after formatting District layer where we can choose the color of
Masha’ir District border and fill the layer with a certain color.
3-2-2-2-2: Format Service Map

Figure 3-25 shows steps for formatting the Service layer of the CGSSP1_EN:
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Figure 3-25: Format of serviceslayer at Almasha’ir
Figure 3-25 shows:
1. Select layer (SERVICES ALMASHA’IR)
2. Sdect division (Unique Value Thematic)
3. Select division element (CATEGORY _E)
4. Sdect (Classify) to display all CATEGORY services
5. Upon classification by category, show AlMasha’ir services with all pre-set
properties
6. Set borders, color, border size and pattern.
7. Seect suitablefill for Ditrict layer.

After completing format of Almasha’ir Service layer, the map will be shown as in

Figure 3-26
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Figure 3-26: CGSSP1_EN after formatting services layer

Figure 3-26 shows:
1. CGSSP1_EN layers (DISTRICT-SERVICES-ROADS)
2. CGSSP1_EN after formatting Service layer where we can choose the color of

Masha’ir Service border and fill the layer with a certain color.
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3-2-2-2-3: Format ROAD Map

Figure 3-27 shows steps for formatting the ROAD layer of CGSSP1_EN:
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Figure 3-27: Format of roadslayer at Almasha’ir

Figure 3-27 shows:

1

2.

Select layer (ROADS ALMASHA’IR)
Select division (Unique Vaue Thematic)
Select division element (ROADCLASL)

Select (Classify) to display all class roads

Upon classification by roadclass, show AlMasha’ir roads with al pre-set

properties
Set borders, color, border size and pattern.

Select suitablefill for Ditrict layer.
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After completing format of Almasha’ir Roads layer, the map will be shown as in the

Figure 3-28 :
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Figure 3-28: CGSSP1_EN after formatting roads layer

Figure 3-28 shows:
1. Almasha’ir maps layers (DISTRICT-SERVICES-ROADS)
2. Almasha’ir map after formatting roads layer where we can choose the color of

Masha’ir roads border and fill the layer with a certain color.

3-2-3-3 Adding Buffer Zone:

After formatting Didtricts, Services and Roads layers a special layer should be added
(buffer zone around road_masha’ir)
Target of thislayer: To display available services around the roads at certain distance.

Thislayer shown asin Figure 3-29.
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Figure 3-29: Adding Buffer Zone Around Road layer

Figure 3-29 shows:
1. (Anaysis — buffer zone)
2. Select the layer to which we wish to add buffer zone
3. Sdlect distance from road by selecting a certain distance (for instance 5 meters)
4. Namethe new layer (Buffer zones around ROAD_ALMASHA’IR)

5. Setup borders, colors and type.

3-2-3-4: Adding Titles and information to the CGSSP1_EN:
To add data and titles and information about the District, Roads and Services we will do
the following:

3-2-3-4-1: Didtricts:

To add data about the CGSSP1_EN layer we will show asin Figure 3-30
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Figure 3-30 Adding data, titles, layer, Digrict in CGSSP1_EN

Figure 3-30 shows.

1. (Insert — Lable)

2. Select the layer of which you wish to display information
(DISTRICT_ALMASHA’IR)

3. Sdect information elements that you wish to display on the map (District English
name)

4. Display elements selected in step 3 above, where only ENAME was sel ected.

5. Select font type, size and color.

After completing the mentioned steps, the map should appear asin Figure 3-31
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Figure 3-31: CGSSP1_EN after adding title of AlImasha’ir District

1

3-2-3-4-2: Services

To add names of services and facilities available at Almasha’ir ,we do the following
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Figure 3-32: Adding English titlesof Serviceslayer at CGSSP1 _EN

Figure 3-32 shows.

1. (Insert — Lable
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2. Sdect the layer of which you wish to show data (SERVICES ALMASHA’IR)

3. Sdlect elements of the information you wish to display on the map soon (name in
English)

4. Display the elements selected in Step 3 above, where only ENAME was selected.

5. Seect font type, size and color.

After adding Servicestitles the map should appear asin Figure 3-33

E——— C e

i = any Al BaaER
Cl T g P BE M| s | = AL Fe X oA

To ek

2,

Dl O | Gga
frrsars v . of M AT

Figure 3-33 CGSSP1_EN after adding names of services

Figure 3-33 shows names of all services and facilitites available in AlImasha&’ir noting
that some titles are printed over each other due to their large numbers and that the
drawing scale did not adjust titles for services and facilities of the District.

3-2-3-4-2: Roads

To add names of roads and facilities available at CGSSP1_EN, We follow the steps

shown in Figure 3-34
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Figure 3-34: Adding English titlesof roads layer at CGSSP1_EN

Figure 3-34 shows:

1. (Insert — Lable)

2. Sdect the layer of which you wish to show data (ROADS_ALMASHA’IR)

3. Sdlect elements of the information you wish to display on the map soon (name in

English)

4. Display the elements selected in Step 3 above, where only ENAME was selected.

5. Select font type, size and color.

After adding roadstitles, the map should appear asin Figure 3-35:
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Figure 3-35: CGSSP1_EN after adding names of roads

Figure 3-35 shows names of all services, facilities and roads available at
CGSSP1_EN, noting that some titles are printed over each other due to their large
numbers and that the drawing scale did not adjust titles for services and roads at

Almasha’ir.

3-2-3-5: Setting drawing scale
We notice in figures 3-33 and 3-35 that some services and roads data at CGSSP1_EN
gppear randomly and in unorganized patterns. So the drawing scale has to be adjusted to

display services and roads data at a certain point.

3-2-3-5-1: Adjusting Roads layer

To adjust Raods data we will first adjust the drawing scale for the Roads layer as

shown in Figure 3-36
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Figure 3-36: Steps of adjusting Roads District layer at CGSSP1 EN

Figure 3-36 shows.

Setting roads width between point 1 as minimum and point 50000 as maximum. Width

should be between these two points

3-2-3-5-2: Adjusting Roads Titles layer:

After adjusting the Roads layer we adjust the roadstitle layer as shown in Figure 3-37
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Figure 3-37: Stepsof adjusting roadstitlesat CGSSP1_EN

Figure 3-37 shows.

Setting data width of roads between points (1, 6500). After adjusting the roads tiltles

scale, the map should appear asin Figure 3-38
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Figure3-38:CGSSP1_EN after adjusting roads and roadstitles layers
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3-2-3-5-3: Adjusting Services and Facilities Titles layer:

To adjust the drawing scale for the Services and Fecilities Titles layer as shown in

Figure 3- 39
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Figure 3-39: Stepsfor adjusting Servicestitlesat CGSSP1

Figure 39 shows:

Setting width data for Services and Facilities between (1, 8000). After adjusting the

scale for roads titles, the map should appear as in Figure 3-40

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



68

(Bl bl e Jami Teok Swne Sewmae Lemnd sdoe m =N

R B LRl irniTrn BAaaTBRErEN W )
R e 1wl el Er-‘lﬂﬁ.l'_ﬂl R B | e o S . B B
-
[V et | e Cacarat b |
[amarin o % S AEm=l]
mtﬁ!awm""'
& o |
o fre e wourd Rl d )|
revcrr s wamee
— A Ao R
u
_|
-
=4
-
-+
&
=
3
¥
L3 n
Diepley e | Geoga |
frmaari tee Y

Figure 3-40 CGSSP1_EN at itsfinal shape

Figure 3-40 shows the CGSSP1_EN at itsfinal shape. It includes:
All available services at Almasha’ir, in addition to showing services titles between
(1, 8000)
All available roads at Almasha’ir, in addition to showing roads between (1, 50000)
and displaying names of roads between (1, 6500)

Services and facilitites available around the roads at Almasha’ir.
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3-2-3: Transforming maps from (desktop file) to (website pages).

After finalizing setup and design for maps of CGSSP1_AR, GSSP1_EN,CGSSP2_AR

and CGSSP2_EN , these maps are transformed from Desktop File to Website Pages.

The transformation process is carried out in two phases:

3-2-3-1: The progran (GeoMedia Web Map Professiona — Publisher- server
configuration Utility) was used to implement the first phase of the map transformation

as explained in Figure 3-41.

L -
| #: Publisher Server Configuration Utility

l Settings] Event Log]
CGS5P1_AR Properties

—|- Wweb Applications
CGSSP1_AR Service type:  Publisher Web Application

CHSSP1_EN e
CGSS5P2_AR - Virtual directory:  CGSSP1_AR

CGS5P2_EN
“Weh Services Local path;  CACGSSPAWEBGSACGSSP1_AR e

Database: CACGSSPYWWEBGSACGSSP1_AR.mdb

Remate path:  [none]

Yersion: 06.01.01

Remove | Edit |

Cancel |

Figure 3-41: First stage of transforming maps

Figure 3-41 shows

1. Add Web Application as we will add the four maps previously formed:

- CGSSPL_AR

- CGSSP1_EN
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CGSSP2 AR

CGSSP2_EN

This phase aims at adding the four maps with setting their course and locating a

storage area for each of the maps’ database.

After adding the Web Application and adding each map’s database, maps will be

added and transformed into Web Application

The path for each map and the path for each map’s database.

3-2-3-2: After setting a path for each map and a path for databases and
transforming them into Web Application, comes the second phase which is related

to the Publisher process. This phase aims to:

Setup the Publishing

Setup the Map and Layout

Setup the Map Content

For this phase we use the GMP6.1 as explained in Figure 3-42.
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Figure 3-42: Second stage of transfor ming maps

Figure 3-42 shows

1. Seect GeoMedia Web Map Publisher Administrator program in order to start the

Publishing process.

2. Seect the four mgps which had been prepared in the previous phase in order to start

the Publishing process. This process is carried out through four steps clarified in

Figure 3-43.
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Figure 3-43. Stepsof the publishing CGSSP1_EN

Figure 3-43 shows steps of the publishing CGSSP1_EN:

1. Publishing

2. Map Settings

3. Map Content

4. End Publishing

3-2-3-2-1- Publishing :- This step is meant to publish and populate the geoworkspace by

using (publish the GeoWorkspace contents to the M etadata) .

3-2-3-2-2-Map Settings: The setup of Map Settings is carried as follows and explained

in Figure 3-44.

www.manharaa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



73

Geabaca Minlvetle sl - |MapWinoes |}

| TR [ | . MhEn RAagE 8 SFna
(NG et B RN LT -V N RS L SRt R e
-
| [T BN -
[ e R RAREL I
"] ‘:-_- A Labat & DGITE."_A Sarard M| | .
B RS - e [T B Do mon
F | 3 CIske cacvmau ﬁ:: pebec h |
| ® xRl e Fta - = it .
ale [0 T o : F —_|
| el e -
it Eraber bt (T2 ' R
- { 2
-3 Toskcbot. 0 = 1
= Lok ol | X
i: eckr ol ow = lhh
6 % Al e e WG
n " il
rE‘
=
B ¥
i e | g |
P‘rlllﬂlnl|=. i, A A B

Figure 3-44: Map Settingsat the second phase of the Publishing process

Figure 3-44 shows the Map Settings at the second phase of the Publishing process:

1. Select Setup Map to display Setup Options

2. Setup the map that

Map Format : ACGM 32Bit

Viewer type :- IMapView

3-2-3-2-3-Layout Settings:
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Figure 3-45 explains steps to setup Layout Settings

| ol T R L= . MhEn RAagE 8 SFna
o[BI T ||| MY i A ER B[ S AE | =~ ek r e =
-
| e
IMI'-'
oY ~
m LS
T —
B L foms [T S [
- | = Higmd - °
: | = | e e P
4 = — =
I L Lopruna wor iz o e 9K
- = shbarcte [Ih Fowd (Wl
—# y = Wakwawd Bt Beames |7 o
4
= L [ a Pircregss [ -
3 b gl
: dmpmin T mxd [ lpeshen F
|
g Gut- # Pubgws 7 lobhewe | Mg [ A
rE'

»

I
[ R |

Prlur!lnﬂ:. - - - - E Jl'ﬁf-ﬁ'ﬂ:l'
Figure 3-45: Third phase of the Publishing process (L ayout Map)

Figure 3-45 shows plenty of available optionsin Third phase of the Publishing process

1. Possibility of selecting suitable color

2. Setting map alignment on the page either left or right

3. Possihility of adding some options or not displaying them on the map.

3-2-3-2-4-Map Content Setup: In order to enable the user to learn about services and
roads around him, the Locatable feature must be activated. The following figure shows

how to setup this feature
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Figure 3-46: Map Content Setup

Figure 3-46 shows Map Content Setup that

1. Select the layout where you wish to activate the featurein all layers.

2. Activate the feature (Locatable)

After Map Content setup is done, the Publishing process should be finalized and

Settings saved.

Note: The same steps, at the same order, are repeated with each of the four maps.

3-2-4- Implementation & Testing CGSSP ( by using Asp.net)
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CHAPTER 4:- SYSTEM IMPLEMENTATION

This chapter offers guidance on how to use the CGSSP in detail and how to manage
the system layouts. It also presents some possible scenarios and discussion for their

results and reviews CGSSP advantages.

4-1 How the CGSSP works:

When opening the CGSSP system the open window will appear asin Figure 4-1.
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Figure (4-1) Componentsof the system interface (Log in)

Figure (4-1) shows components of the system interface which includes:

1 and 2: User account (username and password) to enable the user to access the CGSSP.

3: Select system interface language (Arabic- English)

4: Check entered data accuracy and allow user to access CGSSP.
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After accessing the system, the CGSSP window will appear asin Figure 4-2.
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Figure (4-3) Components of CGSSP (English Interface)
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Figure (4-2) and figure (4-3) show components of the CGSSP interface, whereas

figure 4-2 shows the Arabic interface and 4-3 shows the English interface.

From figure (4-2) and figure (4-3) we find that the CGSSP in generd consists of the

following elements:

(2): Select areatoolbar (Makkah/ Almasha’ir).

(2): Map of selected area.

(3): Map control toolbar

(4): Search toolbar

(5): CGSSP toolbar

(6): Language change toolbar (Arabic — English) (English — Arabic)

4-1-1: Map and area selection toolbar

The area selection toolbar offers the possibility of selecting the area of the user as
they could select between Makkah and Almasha’ir. When selecting an area its map will

appear in its dedicated place.

Figure 4-4 shows the selection of Almasha’ir area and the Almasha’ir map:-
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Figure4-4 Selection of Almasha’ir and its map in the dedicated place

Figure 4-4 shows:

1. Almasha’ir area selection

2. Almasha’ir area map.

4-1-2: Search toolbar:

The search toolbar was set up to provide the ability to search for areas or landmarks

or services or roads or tunnels that the user aims to search for or be guided with. This

feature provides the ability to search for the facility with the possibility of locating its

position on the map.

The search toolbar has been divided into three main types as explained asin Figure 4-5
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Figure4-5: Search toolbar in CGSSP1_EN

Figure 4-5 shows the components of the search toolbar which are:

1. Search by main services “to search for all services, roads and facilities within a

certain area’.

2. Search by landmarks “to search for a certain services or landmarks within a certain

area’.

3. Search by roads “to search for aroad or several roads within a certain area”.

4-1-2-1: Search by main services:

Services were divided into 9 main types clarified asin Figure 4-6.
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Figure 4-6 main servicesin CGSSP1_EN

Figure 4-6 shows us the main services sections as they have been classified into:

1. Building.

2. Hotels

3. Mosques: Including al mosgues and religious guidance centers.

4. Health centers, including hospitals, health centers and pharmacies

5. ATMs

6. Banks

7. Security centers, including all governmental and security departments of al ranks.

8. Restaurants, including restaurants, kitchens, cafeterias, coffee shops and fast foods

and drinks’ centers.

9. _Schools, including all schools, educationa and training centers
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How to sear ch with main services?

After knowing about main services sections within the system, the question is how do

we search usng main services?

When the CGSSP user wants to know al services, landmarks and roads available at a

certain area then they will follow the following steps:
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figure 4-7 search by main services(search for mosque)

Figure 4-7 shows:

1. After user selects Almasha’ir area they select the search icon with main services

2. Select mosguesicon

3. After selecting mosgues, a menu will appear with all mosques, religious and

guidance centers within Almasha’ir area as explained asin Figure 4-8
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Figure4-8: Search resultsfor mosgues after search using main services

Figure 4-8 shows elements of search results using main services:

=

Moving indicator from menu top to bottom and vice versa

2. landmark name

3. landmark city across the KSA

4. Areaof landmark (Makkah/ Almasha’ir)

5. Road to landmarks

6. Possihility of locating landmark on map
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When selecting the feature (locate landmark), the landmark will appear on the map asin

Figure 4-9.
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Figure4-9: Locating I lamic Guidance Center number 12 on map

Figure 4-9 shows location of the I slamic Guidance Center number 12 on the map as it
shows its location and services surrounding it. Also, the map control toolbar can be used

to zoom in and out and move and print the map.

Also, with using the same steps, the search feature can be used to search for other
services such as hotels, residences, banks, ATMs, hedth centers, schools, restaurants

and security centers.
For example, to search for security centers at Almasha’ir area:-

After selecting CGSSP1_EN, select search with main services, then select security

centersicon to show a menu of security centers asin Figure 4-10
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Figure 4-10 Sear ch for security centersat CGSSP1 EN using search by main services

Figure 4-10 shows results of search for security centers at CGSSP1_EN, where the

user can browse all security centers and select the desired center for example, Namira

police station (NPS).
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Figure4-11 L ocating NM PS on map with browsing information about the station

Figure 4-11 shows the possibility of locating the NMPS in the map with the possibility
of benefitting from the map control toolbar such as zoom in or out and move or print

any part of the map.

4-1-2-2: Search by facilities

When the system user wants to search for a certain facility then they should follow these

steps as show in Figure 4-12:
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Figure4-12 :- search by landmarksin CGSSP1_EN

Figure 4-12 shows elements of searching by landmarks:

1. Sdect landmark icon from search e ements menu

2. Sdlect the areain which the user seeks to search for the landmark

3. Typethe name of the landmark in the right place ( check spelling accuracy)

4. Nearest road to the landmark

Note: - User can use 2,3,4 al or each.

When the user wants to search for Jaba Alrahma Police Station (JAPS) at Almasha’ir,

they should follow these steps as show in Figure 4-13
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Figure 4-13 Search for JAPS
Figure 4-13 shows.

1. Sdect Almasha’ir areawith the JAPS

Type the name of the landmark “Jabal Alrahma” then start search to show a menu of
all services, roads and landmarks matching the phrase “Jabal Alrahma” then select

JAPS and locate it on the map as explained in Figure 4-14
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Figure4-14: Location of JAPS on map

Figure 4-14 shows the location of JAPS on the map with the possibility of benefitting

from the map control toolbar to zoom in, zoom out, move or print the map.

4-1-2-3: Search by roads:

When a system user wants to search for a certain road or tunnel then they should use the

search by road feature.

The components of search by roads as shown in Figure 4-15
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Figure 4-15: Componentsof search by roadswindow

Figure 4-15 shows components of search by roads:

1. Sdect roadsicon from the search toolbar

2. Sdect the area which the user seeks to search for theroad in

3. Theroad being searched for

For example, when the user wants to search for the King Fahd Tunnel (KFT) at

Almasha’ir area they should follow these steps as show in Figure 4-16
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Figure 4-16: Search for KFT using search by roadsfeature

Figure 4-16 shows.

1. Select search by roadsicon

2. Sdlect Almasha’ir areawhere the tunnel is located

3. Typethe name “Fahd” then start the search to show amenu of al roads and tunnels

available at Almasha’ir including the name “Fahd”

4. Locate the KFT on the map. The tunnel appears at the bottom of the map as in

Figure 4-17
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Figure4-17: Locating KFT on map

Figure 4-17 shows the location of the KFT on the map with the possibility of benefitting

of the map control toolbar such as zoom in, zoom out, move and print map.

4-1-3: CGSSP Tools

The CGSSP offers several servicesincluding:

(A) Possibility of knowing al services, landmarks and roads:

1. Available around the user’s location through drawing a circle around his position.

2. Available between two points through drawing a line with start and finish points.

3. Available around the user’s postion through drawing a rectangle around his

position.

(B) Possibility of locating:
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1. Nearest path between two points, drawing this path and setting the estimated time

needed to reach the target point.

2. Possihility of locating the nearest services to the user’s location, and drawing the

path that leads to the target.

1. Select around you through acircle:
When the user wishes to learn about al services and roads available around a
certain point, then he draws a circle around a certain points so that all services and

roads around it would appear

Figure 4-18 shows drawing a circle around a certain point
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Figure 4-18: search by drawing a circle around a certain point

Figure 4-18 shows

1. A circleisdrawn around acertain point

2. A table appears containing
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- Possibility of Zoom control

- Possibility of showing service or road on map

- Possibility of saving data on an excel sheet.

2. Seect around you through arectangle:

When the user wishes to learn about all services and roads available around a certain
point, then he draws a rectangle around a certain points so that all services and roads

around it would appear

Figure 4-19 shows drawing a rectangle around a certain point
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Figure 4-19: Search by drawing a rectangle around a certain point
Figure4-19 shows

1- A rectangle isdrawn around acertain point

2- A table appears contai ning

- Possibility of Zoom control
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Possibility of showing service or road on map

Possibility of saving data on an excel sheet
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4-2 How to use Shortest Path

After studying AlIMashair area, which consists of three major sections as follows:

Mina area
Arafat area

Muzdalefah area

Since the Arafat area is one the most important sections and the largest (12 km?), and
since being at Arafat is the Grand Hajj; we selected this area to implement the CGSSP

onit.

After studying and visiting the Arafat area we found that there are two major milestones

there:

Namira Mosque

Jabal Alrahma

After naming the most important milestones, we downloaded maps from Google Earth as

follows:

Four maps surrounding Namira Mosque from al directions

Four maps surrounding Jabal Alrahma

Also, dl government, security, financial and health services available within the area

were entered.
Work Method:

1- When the user in near Namira M osque he could select the right map suitable for

his position through locating the direction of his position from the mosque. For
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example, when he is at the east of Namira Mosgue he selects the map for east of
Namira Mosgue as the following as:

2- After locating his position he could now select his location point, as virtua
points had been placed on the map and the user should be near any of them. After
locating his position point, the user could locate his access point or the service for
which he wishes to reach on the menu, as he chooses the service type when all
services appear on the map and then selects his access point.

3- After locating the start and end points, the user can find shortest path to reach

his target

4- User canfind al pathsthat lead to the target

5- User can estimated time for reaching his target
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4-3Advantages of CGSSP:

When designing the CGSSP it was considered to achieve several advantages which
help users, especialy pilgrims and visitors to M akkah from inside and outside the KSA,
who have no complete awareness about places of distributing services and how to reach

for their targets and help them perform their worships and prayers more safely.

Upon looking at how this system works, and with reviewing proposed scenarios which

users may face, we find that this system has the following advantages:

(1) Thissystem is considered to be a guide for pilgrims and all visitors to Makkah and

Almasha’ir as it provides:

A. Possbility of searching for services that any user may need such as health, security,

financial services, in addition to restaurants, hotels and several other services.

B. Possbility of locating the user’s location on the map through looking for a nearby

facility and locating it on the map and so locating the user’s location.

C. Possihility of knowing services and roads available around a certain point through
drawing a circle around location or between two points through drawing a line between

the two points or at a certain area through drawing a rectangle around the user’s location

(2) This system offers operational solutions that save time and effort of the user who
has not enough knowledge about services, their locations, how to reach for them or

roads leading to them whether they were in Makkah or Almasha’ir through:

A. Possbility of finding the shortest way between two points with drawing the path

that has to be followed from start point to finish point.
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B. Possbility of estimating the needed time for the user to reach for the desired goal

on assuming the user’s speed.

C. Offering alternative solutionsif the user desires

D. Finding nearest services to user through location as the system provides the ability

to locate the nearest security center, health center, restaurant, ATM, etc.
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CHAPTER FIVE: CONCLUSION AND FUTURE WORK

The government of the KSA exerts great efforts in spreading the awareness among
the pilgrims; and there are 30 Saudi governmental authorities and departments in this
respect. However, these efforts have been unable to achieve their goals due to the lack
of coordination and integration among them. Thereis absence of a clear scientific vision
that takes into consideration all the variables and determinants connected to the nature
of pilgrims to whom the enlightening efforts are directed, like the diversity in the
pilgrims ethics, languages, socia classes, cultures, their need to the enlightening

programs, and the forms of such programs.

Asfor the study problem, previous studies such in (1426 & slasll), (, <) sall dalall & )

1429) revedl at least two obstacles:

1. The lack of experience in the awareness professonals, the absence of
coordination and integration technique among the departments concerned with
awareness, the need for a clear strategy for comprehensive awareness to be the
basis of the awareness programs, and the languages used in the awareness

programs. Arabic (%30.89), English (%12.26) , and Indonesian (%8.96)

2. In the area, where the pilgrims throw the small stones, witnesses a severe
crowdedness; out of many pilgrims desire to throw the small stones and leave
Mena within the shortest possible time. This crowdedness had its impact on

changing the fashion in which the small stones bridge is used.

Thus, it is necessary to utilize the technology in easy way to participate in reducing

the problem of performing Hajj. So, this study aims to produce a CGSSP that help
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pilgrims in most of temporal and spatiality locality. This CGSSP is needed for the

following reasons:

1- It provides several different solutions to identifying the pilgrims locations
during performing the duty. Whoever pilgrims can get connected to the GPS, can
automatically identify their locations. On the other hand, the system provides an
alternative solution for whoever cannot get connected to the said GPS; as the system
asks the pilgrims about the prominent sites that are the closest to them in the Al-
Mashair area they exist in (by identifying these prominent sites, the system can
identify the pilgrims locations in an appropriate manner). After this, a map showing
the surrounding areas appears to the pilgrims, so that they can manually identify their
locations.

2- It provides answers to the pilgrim's inquiries regarding the services offered in
the Al-Mashair area by providing him/her with all the service-offering locations
within the Al-Mashair area he/she exists in, illustrating the closest one to his’her
location and showing the best road map the pilgrim shall follow to get to the given
location.

3- This system constitutes a manual guide for every pilgrim since:

It has bi-lingual language, at this time, Arabic and English interface.

It shows all the services and how they are distributed on various locations in the
Al-Mashair area; and Makkah.

It provides all the steps the pilgrim shall follow as of the moment of hig/her
arrival and till he/she accomplishes al-hajj duty.

4- It displays constantly update information about the Al-Mashadir areas.
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A gresat effort were taken to collect data about the holy places: Makkah and all
AlMasha’ir Areas, and governmental, educational, medical, banks, mosques, sports
club, public parks, markets, enterprises, companies, hotels, residences, tourism and
travel museums, parking, and station press. All these were integrated in the database
of the system.

The system design and a prototype implementation has been explained,
implemented and tested on Arafat area. The user interface deploy graphical user
interface. The system can be installed in a special device such ad PDA or in a
mobile phone.

The CGSSP is one phase in setting up a system that is suitable for pilgrims and
visitors to the holy city: Makkah. For future work, the Mina area will be added
along with major suburbs of Makkah were the most of the pilgrims are resided. Al-
Madinah AlMunawarah will be added with its major suburbs as well. The CGSSP
can be updated to operate on pocket PCs, cellular, website, and screens indalled in

specific placesin all AIMashdlir aress.
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