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The effect of using social media on marital relationships

Abstract: Communication is of great importance in social life, due to the
development of human life and this importance increased with the emergence
of the Internet, through which humanity moved from one era to another
characterized by the density of information and the speed of communication
between members of society, and social networking sites come at the
forefront of the second generation revolution For the Internet, as it witnesses
today a dynamic movement of development and spread among thousands of
users without having controls that are commensurate with it, which may affect
the lives of people in general and marital relations in particular, and through
this research paper, and through the theoretical origin of literature on the
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subject, and by using the descriptive method, and taking a sample
Representing the study community as much as possible, and using the
questionnaire as a tool to collect data, and then analyze it using the statistical
package spss, The most important results were reached, the most important
of which was the negative impact of marital relations to some extent with the
entry of social media. While the pleasure and entertainment in marital life was
not affected and did not create emotional apathy between the spouses, social
media does not reduce the participation of spouses at the dinner table, nor is
it a cause of marital disputes and did not lead to neglecting social duties
towards the partner's family and that the time for dialogue Between spouses
is still as usual, the study also showed that the respondents believe that social
media reduces the routine boredom of married life and that it does not affect
the family budget.
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Abstract

This study aimed to identify the impact of change management (change in
organizational structure — change in technology) on job performance - by
applying to health centers operating in Sirte City. The problem of the study
centered on the lack of awareness of change management and its effect on
Functional performance. In order to achieve the objectives of the study, the
researchers followed the descriptive approach. The data necessary for the

study were collected by means of the questionnaire prepared for this
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research. The study population consisted of the center's supervisors,
department heads and unit supervisors from workers at health centers in
Sirte City whereas a sample was taken from them. The size of (61)
questionnaire was returned, and the researchers reached a set of results.
the most important of which were: The dimensions of change management
represented in: (change in organizational structure — change by technology)
affect the job performance of the health centers under study, and also the
results of the study showed that there are some deficiencies of the health
center administrations in the adequate interest in technology, and it came
with a moderate practice score (3.35) and a standard deviation of (1.293).
The results of the study also showed that no material, human and technical
requirements for implementing change management were provided to bring

about the required change process in these centers.
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Abstract:

There are different algorithms that might be implemented in large scale
heterogeneous environments, such as Air Traffic Control, that need to be
tested and evaluated before being deployed to production. This can be
effectively achieved by means of simulation. The algorithms being tested
can be easily be simulated by configuring the Gridsim toolkit to behave as
the environment that they are supposed to operate in. Concurrently, those
algorithms performance can be evaluated and compared. This article starts
by introducing the environment, which is the Air Traffic Control System,
and what it is composed of, then details the different algorithms that to be
addressed. Then we present the design and configuration of the selected
simulation toolkit and show how the algorithms had been simulated. The
article concludes by pointing out that RR algorithm is more efficient than
FCFS algorithm in terms of resources utilization.

1.Introduction:

Air Traffic control has undergone major changes since the days when flags
where the means to guide planes on the runways in the 1920’s. From the
simple two-way radio equipped airplanes to the latest highly sophisticated
fully automated ATC systems available today, Air Traffic control industry
has been radically changed by so the advancement in computer technology.
Basically, Air Traffic control is a service that involves guiding airplanes
while down on ground or up in the sky in order to operate safely. In
addition, ATC organize the flow of traffic in orderly fashion and provide
flying crews with all necessary information about the weather and nearby
traffic for a successful and safe flight (Romahn.S 1998).

J
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Airport control and en-route control are the main two sub-categories of

ATC. The first involves the control of aircraft traffic in the terminal itself

and in the nearby area whether airborne or on the ground, it also involves

co-ordinating the movement of airport ground vehicles. On the other hand,
en-route or area ATC is responsible for controlling the traffic between
airports areas. However, en-route ATC may also extend to control traffic
over airports when it is needed. This is usually the case at some terminals as

they close at midnight (Freudenrich. n.d.).

Various components such as radars, communication systems, computers and

a host of devices and instruments form the ATC system. Air traffic

controllers are yet another basic component of ATC system as they have the

duty of monitoring and maintain the system. In the air traffic control system,
there are different controllers being used to cooperate with each other at
different stages. Controllers may locate inside or outside the airport.

Different controllers are aim to secure the airplanes take-off and landing in

the correct order. The following section describes their tasks and

collaborations.

1. Flight Data Controller is responsible for review the weather condition
and flight-plan details where the information reviewed by staffs will
produce flight details (Freudenrich. n.d.). The flight details are data will
pass through controllers where they are needed (Romahn.S 1998).

2. Ground Controller: The ground controller is mainly responsible for
detecting the ground traffic to secure the airplane taxing to gate and
airports’ taxiways. The ground controller will detect the traffic and use
radar to track all the aircraft ensuring that no conflicts will make in the
same run way.

3. Local Controller: Local controller is located in the tower responsible for
maintaining safe distances between plans use surface radar to tracking
airplanes. Local controller will hand the airplane to the departure
controller as the pilots ready to take off (Freudenrich. n.d.). However, the
airplane still monitors by the local controller until 5 miles from the
airport.

4. Departure Controller: The departure controller is responsible for
monitoring the safe distances between ascending airplanes and issuing
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instructions to the pilot regarding speed and direction during ascent
(Freudenrich. n.d.).

5. Radar Controller: Radar Controller is in charge of air-to-ground
communication in order to maintain the safe separation of different
sectors. It will direct the pilots with speed and attitude until leaves this
sector (Freudenrich. n.d.).

6. Radar hand-off Controller: This is a non-radar controller assists the
radar controllers to maintain the air-traffic when heavy traffic comes.

7. Approach Controller: The approach controller is responsible for direct
the pilot to adjust the aircraft’ altitude, speed and headings and prepare to
land along standard approach corridors.

Air traffic control system make it possible to coordinate take offs and

landing of aircrafts to operate safely in the most effective manner.

Nevertheless, ATC aims to reduce the risk of air collisions while increasing

the number of aeroplanes in the area under control by the ATC. Flight crews

are dependent on-air traffic controllers’ guidance and information. They
both work closely to each other throughout all stages of the flight.

Every stage of the flight has its unique requirements and thus imposes a

different approach from the others. There are several distinctive stages of

any flight constituting of various activities, which are: (Shafeeq A, Sexana

V,2008)

1. Pre-flight: which is the part of the flight where the aircraft is still on the
ground. This involves all ground activities starting from flight checks
and push-back ending by taxiing to the runway.

2. Take-off: This involves the stage at which the plane speeds up along the
runway prior to lift off.

3. Departure: The stage at which the aircraft lifts off and rises up to the
cruising altitude.

4. En-route: This concerns all activities controlled by area ATC’s along the
flight path to the destination.

5. Descent: The stage when the aeroplane starts it descent from its cruising
altitude on its arrival at the destination terminal.

6. Approach: Here the plane aligns with the allocated runway.

7. Landing: The aircraft lands on the landing strip and taxis to its allocated
gate where it parks.
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Figure 1: ATC System flight activities.
2.The RR and FCFS algorithms:

2.1 Round-Robin Scheduling

The name of this algorithm comes from the round-robin principle, where
each person gets an equal share of something in turns. It is the oldest,
simplest scheduling algorithm, which is mostly used for multitasking.

In Round-robin scheduling, each ready task runs turn by turn only in a
cyclic queue for a limited time slice. This algorithm also offers starvation
free execution of processes.

Advantage of Round-robin Scheduling

o It doesn't face the issues of starvation or convoy effect.

o All the jobs get a fair allocation of CPU.

o It deals with all process without any priority

o If you know the total number of processes on the run queue, then
you can also assume the worst-case response time for the same
process.

e This scheduling method does not depend upon burst time. That's
why it is easily implementable on the system.

e Once a process is executed for a specific set of the period, the
process is preempted, and another process executes for that given
time period.

e Allows OS to use the Context switching method to save states of
preempted processes.

« It gives the best performance in terms of average response time.
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Disadvantages of Round-robin Scheduling

e If slicing time of OS is low, the processor output will be reduced.

e This method spends more time on context switching

 Its performance heavily depends on time quantum.

« Priorities cannot be set for the processes.

e Round-robin scheduling doesn't give special priority to more
important tasks.

o Decreases comprehension

o Lower time quantum results in higher the context switching
overhead in the system.

« Finding a correct time quantum is a quite difficult task in this
system.

2.2 First Come First Serve (FCFS) Scheduling Algorithm:
First Come First Serve (FCFS) is the simplest CPU scheduling
algorithm where the process that arrives first in the ready queue will be
serviced first by CPU. Secondly, the FCFS is a non-preemptive scheduling
algorithm in which once the process is allotted the CPU cycles it releases
CPU when the process terminates or if it requests 1/0.
FCFS is a Batch System algorithm in which the user doesn’t expect a quick
reply from the system. Batch system accepts the algorithms that serve
process with the long-time period.
Further, we will discuss how the FCFS algorithm schedules the processes in
the CPU.
Advantages of the First Come First Serve Scheduling
o ltisthe simplest and easy to implement algorithm programmatically.
o It works well with the processes that have long burst time.
Disadvantages of the First Come First Serve scheduling

e In First Come First Serve scheduling the average waiting time is not
optimal.

e The First Come First Serve scheduling is Non-preemptive in nature.
Thus, it would not be productive for the time-sharing environment.
Because in time-sharing systems each process gets the equal share of
the CPU at regular interval.

e As the First come First Serve scheduling is Non-preemptive, it does
not understand the priority of processes. It would be worse in case an
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interrupt causing system failure occurs and it has to wait long in the
queue to get processed.

e The First Come First Serve exhibits convey effect which lower
downs the CPU or /O utilization as for the execution of one big
process the other short processes have to wait for long.

3. Simulation design:

3.1 Data flow diagram:

Data flow diagram “DFD” will be used to design the ATC system, to
illustrate the main system entities, process, the input and output of each
process. The DFD will be generated based on the following scenario of Air
traffic control system stages:

3.2 The all activities scenario of the Air Traffic control system:

In preflight stage, the pilot goes through the flight preparation checklist
before the flight starts. First, visual inspection will be done to check if there
is any obvious damage to the fuselage or to any other important parts, such
as control surface, engines and wings. (Midkiff A, 2004). Also, pilot has to
check the weather condition file, which is provided by the weather station.
Consequently, the pilot has to check the flight route, which includes details
about the departure, stops or crossed areas, intended destination and
estimated en-route flight time. It also includes the alternative emergency
plans and routes (Midkiff A, 2004). Finally, the pilot files the flight plan
with its previous details among other information such as flight number,
carrier name, type of plane and equipment, intended Airspeed and altitude.
Also, it includes fuel load details, which is has key role in the flight
planning.

This flight plan file is then submitted to the flight data controller, who will
review all these details once more before passing them over to the other
controllers along the flight path. After reviewing the file, Flight data
Controller will create a Flight Progress Strip (Freudenrich. n.d.). Finally, the
flight data Controller will send clearance delivery to the pilot and forward
the Flight progress strip to the Ground controller, the Ground controller will
initiate contact with the pilot in the following stage. The Ground controller
will guide the pilot to push back the plane from the gate safely using the
Ground Radar, which enables the ground controller to check the runways
and the ground traffic movements to avoid any Collision that could happen
when the plan taxis to the intended runway.

Once the mission completed successfully, the Ground controller will
forward the Flight Progress Strip to the Local Controller.
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In takeoff stage, the Local Controller tracks the takeoff activities by using
Surface Radar, which enables the local controller to decide the appropriate
time for a given aircraft to takeoff. The local controller will give the final
clearance to the pilot (Freudenrich. n.d.). Once the pilot starts to takeoff, the
Local Controller will pass the Flight Progress Strip to the Departure
controller.

In departure stage, the pilot will turn the transponder device on to detect
the coming signals from the departure controller’s radar, the transponder
device provides full information about the aircraft such as flight number,
speed, altitude and flight destination. The departure controller will
communicate with the pilot and using radar control facility known as
“Terminal control” to track the plane in sky, also the departure controller
guides the pilot about the intended ascent corridor to follow, and will update
the Flight Progress Strip with the new details of the aircraft.

In en-route stage, more than one controller will track the plane, the flight
route will be divided to different sectors, each sector will be monitored by
different radar controller through the terminal control radar, which enables
radar controller to provide the pilot with updated details such as the weather
statues, intended speed and altitude (Freudenrich. n.d.).

In descent stage, the plane will be 150 miles far away from its final
destination. The radar controller requests from the pilot to change from high
altitude to low altitude and a changing in speed will be requested to prepare
the aircraft to next stage. Then, the radar controller will pass the Flight
Progress Strip to the approach controller.

When the distance will be 50 miles away from the intended airport, that
means aircraft in approach stage, the approach controller will take charge
and will track the plane, the pilot will adjust the altitude and speed of the
plane depended on the approach controller’s instructions. Furthermore, the
approach controller will provide the pilot with the intended runway, so pilot
will be aligned the aircraft to the specific corridor. (Freudenrich. n.d.).

In landing stage, the distance will be only 10 miles away from the final
destination. The local controller will be received the updated Flight Progress
Strip from approach controller. The local controller monitors the air traffic
through the surface radar and will check the safety conditions to give the
landing clearance to the pilot. When plane landing successfully. The local
controller will pass the Flight Progress Strip to the ground controller.

The ground controller will check the ground safety for the plane through the
ground radar. Furthermore, the ground controller will provide the guidance
and full instruction to the pilot to taxi the aircraft safely and successfully to
the intended gate.
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communicate with the controller, who is tracking the plane in that specific

time and ask for alternative plans. The responsible controller will provide
the pilot with the appropriate alternative plan, which is already stored in the

In each of these previous stages, in case of any contingencies, the pilot will
Flight Progress Strip prior to the flight taking place (Midkiff A

Data flow Diagram for All Air Traffic Control system Activities
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Figure 2: Data Diagram for all ATC Systems activities.
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4. Implementation of the ATC system in GridSim:

The GridSim toolkit will be used to module and simulate the ATC system,
the main purpose of using the GridSim is sharing the available
resources.The GridSim main entities are the Grid user, the broker which is
used for scheduling, the Grid resource and the Grid information services
(Buyya.R, Murshed.M, 2002). The previous entities will be discussed how
to cooperate with gather to simulate the ATC system during the bellow
sections.

One of the important gridsim’s entities is the broker, which is responsible
for allocating or scheduling the gridlets (tasks) to the grid resources
according to the user’s scheduling policy. The grid resources register in the
Grid Information Service to tell their readiness to process, when the grid
resources register will provide full information about its properties such as
number of processors, cost of processing and speed. Subsequently, the
broker will get a list of the available grid resources from the Grid
Information Service (Buyya.R, Murshed.M, 2002). The scheduling policies
are used to reduce the executing time and must be appropriate for demand
situation.

There are two defined policies in gridSim, the first one is simulation of
scheduling in time shared resources, which is used when a resource has
only single machine. The machine could contain one or more processing
elements “PEs”, the time-shared systems behaves like round robin
scheduling policy.

The other one is simulation of scheduling in space shared resources, which
is used when Grid resource contains More than one machine, the machine
could contain one or more processing elements “PEs”, the space shared
systems behaves exactly like first come first serve (FCFS) scheduling
policy.

However, allocate policy class in gridSim could be extended and any
appropriate new algorithm policy could be added. ( Buyya.R, Murshed.M,
2002)

4.1 Creating Grid resource:

The first step clarifies how to use the GridSim package to create the grid
resources.
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o Initialization the GridSim is one of the important steps and should be
done before trying to create any other entities. GridSim Class is responsible
for initialization, running and stops the simulation. First, to initial the
GridSim we need to define some properties such as number of users,
calendar of GridSim which is important to denote the simulation start time,
and report name. The bellow lines code demonstrate the Gridsim’s

properties’ initiate and the calling method to initialize the GridSim.

int num_user = 0;
Calendar calendar = Calendar.getInstance(); o )

GridSim Properties
boolean trace_flag = true; declaration
String[] exclude_from_file={"" };
String[] exclude_from_processing = {"" };

_—
GridSim.init(num_user, calendar, trace_flag, exclude_ e
GridSim

from_file, exclude_from_processing, report_name); Initialization
o In this step, one Grid resource will be simulated with three

machines, each machine containing one processor element PE or more , the
CreateGridResource() method is called and it responsible to create Grid
resource object, the bellow steps should be followed to create this:
1. Create MachineList object.

MachineList mList = new MachineList();
2. To create machine, we need to specify its properties, which are
machine ID, number of processing elements PEs and MIPS “Milions
Instruction Per Second” rating for the machine. In this step, three machines
are created and stored in MachineList object. The first and the second
machines have four processor elements PEs while the third machine has two
PEs.
int mipsRating = 377;
mList.add( new Machine(0, 4, mipsRating)); // First Machine
mList.add( new Machine(1, 4, mipsRating)); // Second Machine
mList.add( new Machine(2, 2, mipsRating)); // Third Machine
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3. An object will be created for the resource characteristics such as
system architecture, operating system, time zone, the cost, list of the created
machines and the allocation policy which is space shared system or time
shared system.

String arch = "Sun Ultra™; // system architecture

String os = "Solaris"; I/ operating system Resources
double time_zone = 9.0; // time zone this resource located characteristics
double cost = 3.0; /I the cost of using this resource declaration

ResourceCharacteristics resConfig = new ResourceCharacteristics( arch, os,
mList, ResourceCharacteristics. TIME_SHARED, time_zone, cost);

4. Finally, the Grid Resource object will be created and other properties
will added such as resource name, communication speed, peak load which is
the load during the peak time, off Peak Load, which is the load during off

peaks time and holiday load which is a linked list consists the public

holidays.
String name = "Resource_0"; I resource name
double baud_rate = 100.0; /I communication speed

long seed = 11L*13*17*19*23+1;

double peakLoad = 0.0; /I the resource load during peak hour

double offPeakLoad = 0.0; // the resource load during off-peak hr

double holidayLoad = 0.0; // the resource load during holiday
LinkedList<Integer> Weekends = new LinkedList<Integer>(); Linked list
Weekends.add(new Integer(Calendar.SATURDAY)); }
Weekends.add(new Integer(Calendar.SUNDAY));

for public
holiday

By following these steps, the Grid Resource will be created, so it is ready to
preform users’ tasks “GridLets”. By using the schedule or allocate policy,
which already determined in Grid Resource properties.

BANI WALEED UNIVIERSITY JOURNAL OF SCIENCES & HUMANITIES — THE TWELFTH ISSUE - JUNE 2019 ( 13 ,



A Comparison of Different Air Traffic Control Algorithms Using Heterogeneous Distributed Applications .....

i Qutput - Example1 (run)

u> rumn:
Starting example of how to create one Grid resource
W Initielizing GridSim package
Initialising.. .
%% Starting to create one Grid rescurce with 3 Machines ...

Creates a Machine list
Creates the lst Machine that has 4 PEs and stores it into the Machine list
Creates the Znd Machine that has 4 PEs and stores it into the Machine list

Creates the 3rd Machine that has Z PEs and stores it into the Machine list

Creates the properties of a Frid resocurce and stores the Machine list

Finally, creates one Grid resource and stores the properties of & Grid resource
Finish the lst example

BUILD SUCCESSFUL (total time: 1 second)

Figure 3: Output of step 1.

4.2 Creating Grid users and Gridlets:

The second step shows how to create different gridLets list and assign them
to different Grid users.

o The CreateGridlet() method is responsible for creating gridLet, first,
Gridlet list will be created as an container for Gridlet objects.

GridletList list = new GridletList();

Then eight gridlets will be created manually and by using random method.
Gridlets’ properties need to specify such as gridlet ID, length which is
means the job length and it is expressed in million instruction “MI”, input
file size and output file size. The code below shows an example for creating
one GridLet:

intid =0;
Gridlet gridlet2 = new Gridlet(id, 5000, 500, 500);
o The CreateGridUser(GridletList list) method is responsible to create

users and generate usresID, then “GridLets” will assign to the users by
allocate userID with each gridlet. The code bellow shows how to assign a
specific Gridlet to a specific Grid user by using FOR-loop

(Gridlet) list.get(i) ).setUserID(id);

In ATC system, the Gridusers will represent the pilot and all controllers,
who will use the system such as ground controller, local controller etc.
while the Gridlets will represent the various tasks which need to perform
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such as track aircraft, generate flight progress strip and all the mentioned
processes in ATC system scenario.

|E COutput - Exampled (run)

u> ram -

H) Starting example of how to create Erid users

Creating 8 Gridlets
@% Creating 2 Grid users

Gridlet ID

=1
i
m
H

I length £ile si=ze cutput sSize

[a] [a] 3500 300 300
1 [a] 5000 500 500
= [a] S000 S00 =200
=] 1 Z5588 135 ZT3
4 1 21787 141 Z=3
=] 1 21343 1z4 250
a = 2Z98e 1039 202
7 = Z4044 105 21z
Fimish the example

BEUITLD SUCCESSFUL (total time: 1 secomnd)

Figure 4: Output of step 2.

4.3 Creating and submitting the Gridlets:

The third step shows how to create GridLets list, send them to test class and
return them back to the grid user. Once that proceeds the statues of the
GridLets will change to success.

o First, the GridSim is initialized with its main properties such as
number of users, calendar and report name. similar to stepl.
o Then GridLets list will be created, which consist eight grid lets with

them properties (gridlet ID, length, input file size, output file size). Similar
to step2.

o After that, an object will be created to send it to test class and this
object has characteristics such as name, baud_rate which as the
communication time and the GridLets list, which already created in the
previous step.

entityName_ = "Test";

new Test(entityName_, baud_rate);

o In this step, the object will be send to the test class by calling send
method which has some parameters like : entity name,
GridSimTags.SCHEDULE_NOW, which mean to schedule an entity
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without delay, GridSimTags.GRIDLET _SUBMIT, which denotes the
submission of a Gridlet.

super.send(entityName_, GridSimTags.SCHEDULE_NOW,
GridSimTags.END_OF_SIMULATION);

o The test class will retrieve the GridLets list and modify their statues
to Success.

gridlet = super.gridletReceive();

o Finally, the test class will send the GridLets back with the modified
statues.

receiveList_.add(gridlet);

S Dutput - Exampled (rumn)
[:{:} _——— OIITDUT
l,-:l,‘} Eridlet ID STATITS
a STCCESS
1 STCCESS
‘5_")% = STCCESS
3 STCCESS
4 STCCESS
5 STCCESS
a STCCESS
T STCCESS
Fimish Examzle3l
BUILD SUCCESSFUL (total time: 1 secomnd)
L=} Output |

Figure 5: Output of step 3.

4.4 submitting the GridLets to the GridResource :

The fourth step clarifies how grid user sends its gridlets to one grid
resource.

o First, the GridSim is initialized with its main properties such as
number of users, calendar and report name. Similar to step 1.
GridSim.init(num_user calendar, trace_flag, exclude_from_file,
exclude_from_processing, report_name);

o Secondly, only one grid resource object will be created and consist
three machines, same as in step 1.
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o After that, grid user will be created and creates gridlets list and
assign it for the grid user by using grid user 1D, same as in step 2.
o In this step, the gridlets have to wait for grid resources, because grid

resources needs time to register in GIS, which stands for the Grid

Information Service, when the grid resource register in the GIS that means it

is ready to start handling or processing the gridlets.

super.gridSimHold(1.0); // hold by 1 second

Then, the broker needs to contact the GIS to know which grid resources are

available. The grid resource will send its characteristics and after received

back, it will be recorded in text file "stat.txt".

/I Requests to resource entity to send its characteristics
super.send(resourcelD, GridSimTags.SCHEDULE_NOW,
GridSimTags.RESOURCE_CHARACTERISTICS, this.ID_);

// waiting to get a resource characteristics

resChar = (ResourceCharacteristics) super.receiveEventObject();
resourceName = resChar.getResourceName();
System.out.printIn("Received ResourceCharacteristics from " +
resourceName + ", with id =" + resourcelD);

// record this event into "stat.txt" file
super.recordStatistics("\"Received ResourceCharacteristics " +
"from " + resourceName + "\""', "");
o After that, the specified grid resource will start to receive a gridlet
one by one from gridlets list by using FOR-Loop.
super.gridletSubmit(gridlet, resourcelD);
o Each received gridlet will be recorded for statistical purposes in text
file "stat.txt". After that, the tasks or the gridlets have proceeded, the gridlets
will return back and will be stored in new gridlet object list.
this.receiveList_.add(gridlet);
o The final stage is to shut down the system by calling appropriate
methods.
super.shutdownGridStatisticsEntity();
super.shutdownUserEntity();
super.terminatelOEntities();
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: Qutput - Exampled (run)
u> ========== QUTFUI
L:L} Fridlet ID STATUS Hesource ID Cost
a SUCCESS 5 Z27.85145E8885594164¢
i 1 SUCCESS 5 33_.783779840248807
%% 2 SUCCESS 5 T1l.8lB037135278¢%
3 SUCCESS 5 1z.28018552528¢c578
4 SUCCESS 5 3Z.1e0B035370344375
5 SUCCESS 5 Z26.9851cc52234580¢
@ SUCCESS 5 1a.721823530545%c3e5
7 SUCCESS 5 Z0.9745c0568594806e7
Finish Exampled
BOILD SUCCESSFUL (total time: 2 secondsa)
I

Figure 6: Output of step 4.

4.5 Submitting GridLets to different Grid Resource:

The fifth step explains how gridlets proceeds by different grid resource.

o First, the GridSim is initialized with its main properties such as

number of users, calendar and report name. Similar to stepl.

GridSim.init(num_user, calendar, trace_flag, exclude_from_file,

exclude_from_processing, report_name);

o Secondly, three different grid resources objects will be created by

calling createGridResource() method for three times. And each one consist

three machines, same as in step 1.

GridResource resource0 = createGridResource("Resource_0");
GridResource resourcel = createGridResource("Resource_1");
GridResource resource2 = createGridResource("Resource_2");
int total_resource = 3;

o After that, grid user will be created and then gridlets list will be

created and assign it for the grid user by using grid user ID, same as in step

2.

o In this step, the gridlets have to wait for the three grid resources,

because grid resources needs time to register in GIS.
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The grid resources will send their characteristics and after received back,
grid resources will be recorded in text file "stat.txt".

o After that, the different grid resources will start to receive a gridlet
one by one from gridlets list by using FOR-Loop.
super.gridletSubmit(gridlet, resourcelD[id]);

o When, each gridlet received by the gridr resource will be recorded
for statistical purposes in text file "stat.txt". After the tasks or the gridlets
have proceeded, the gridlets will return back and will be stored in new
gridlet object.

this.receiveList_.add(gridlet);

o The final stage is to shut down the system by calling appropriate
methods as in step 5.

: Qutput - Example1 (run)

w ========== {UTFUI
H} Fridlet ID STATUS Hesource ID Cost
a SUCCESS 5 27.851458885594164¢
i 1 SUCCESS 5 33.78775E40848807
:ﬁg 2 SUCCESS 5 T1l.8lB037135278¢%
3 SUCCESS 5 1z.2g801855%25286578
4 SUCCESS 5 3Z2.180B035370344375
5 SUCCESS 5 Z6.9851c552234580¢
@ SUCCESS 5 1a.7Z1823530545%c365
7 SUCCESS 5 Z0.9745c0568594806e7

Finish Exampled
BUOILD STUCCESSFUL (total time: Z seconds)

Figure 7: Output of step 5.

5. ATC system interface design:

According to the requirements of the ATC system, the main task is to create
resources for users and create jobs that users will process based on the
resources. Here is the structure of the system interface design. From the
main page, designers will be direct to different pages. It provides users
creation page, resource management page and resource display page. From
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the resource management page, designers are able to create resources, tasks
for users and view the tasks.

Main Page
(Direct to
different pages)

L\

Resource Resource

Create, delete
’ management Page 'Page
(create, view ——  (Display all
users. ) the
resources and jobs)

/Nl

and view

resources)

Job Creation Job Vi Resource
Page (Create ob View Creation
jobs for users) Page Page

Here are the designed interfaces for the system. The main page which
responsible to direct the users to different pages. In this main page, user
management will direct designers to user creation, deletion page; and
resources management button will direct to the resource management page.
The view resources button will direct users to view all the resources has
been created and all the associated jobs.

ol ATC System =R EoR |

Welcome to ATC System

Create users for the system User Managemert
To create resources and gridiets F—r——
with associated Jobs. e sces Mamacement

View resources you have created for the T
ATC system and associated Gridlst. \w‘

[ea |
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The resource management page enables users to create resources and view
the resources have been created. In addition, users can create different jobs
with associate resource. View jobs are also available.

o5 Resource management EI@

In this page. you are able to create, view
resources, and create associated jobs

Create Resource

To create resource for users

View Resource

View All Resources

Create Jobs

Create Associated Jobs

View Jobs

View Associated Jobs

User management page, in this page, designers are able to create new users
and submit to the system. Designers can also view or delete created users.

a5 User management [r=n|Ee =<

Create Users

Radar Hand-off Cortroller
Input user name:

User ID: ADD1

View Users

Flight Data Controller
Ground Controller
Created Users: Local Controller
Depature Controller
Radar Controller

Select to delete users:

m »

1
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This is the job creation page. Once click on the users that have been created,
users are able to edit the associated jobs. Click submit button to save into

the system.
a5l ATC Job Creation E@
User Name: | Fight Data Cortroller » | Select Userto create jobs
Ground Controller ~ ~+
Job execution
Job 1D: A123
Length: 3500
File Size: 300
Output Size: 300
Submit

When users direct to the resource creation page, all the information need to
be fill and save into the system. These fields are the attributes of the system
to determine the performance of the ATC system. In these fields, the
scheduling policy is an important.

o' ATC Resource Creation (=8 (ESE =

Resource Object
Resource Name:-
Baud Rate-
Seed:

Holiday Load:
Peak Load:

Off-Peak Load:

Machine Identify how many machines are nesded for the resource.
of Machines:

Processing Hement -

MIPS Rate:

Resource Characteristics

System Architecturs:

Operating System: | Windows Server 2000 :
Time Zane:

Cost-

ing Policy: | Time-Shared 1 [ submi
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Users can view all the jobs that have been assigned for the users.

o View Resource Jobs EI@

Jobs

User Resources Flight Diata Controllsr:
Job 1D: A123 ; Length: 3500; File Size: 300;

Qutput_size: 300

Flight Data Controller - Job I0: A234 ; Length: 3500; File Size: 300;

Ground Controller Output _size: 300 ,
Local Controller Job 1D: A345 ; Length: 3600; Flie Size: 200,

Depature Controller Output_size: 340

Radar Controller

Radar hand-off Controller ™

m

*Select Resource to view Created Jobs

This is the conclusion resource page. Users are able to view all the resources
that have been created previously. All the resources and allocated jobs will
display in this page.

' Resource Page E@

Flight Data Controller:

R c Baud Rate: 100

Select to display Resources: Coed: 200

Peakdoad: 0

Cffpeak load: 0
Flight Data Controller B Holiday load: 0
Ground Controller MNumnber of Machines: 2
Loecal Controller = Processing Elements: 2

MIPS rate: 377
Depature Controller Architecturs: Sun Ulra
Radar Controller Operating System: Solaris
Radar hand-off Controller - Time-zone: 9.0

Cost: 3.0

Scheduling Policy: Space-shared

Flight Data Controller:

Job ID: A123 ; Length: 3500; File Size: 300;
Output_size: 300

Job ID: A234 ; Length: 3500; File Size: 300;
Qutput_size: 300

Job 1D A345 ; Length: 3600; Fie Size: 200;
Qutput_size: 340
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6. ATC system Simulation discussion based on Gridsim:

To simulate this ATC system, it is necessary to identify what are the
resources and how much resources are needed for certain users. As
described in previous sections, controllers are cooperated with each other in
order to complete the tasks. Controllers are independently but respond for
different tasks in the system. Consequently, those controllers are the users
using resources. It is obvious that controllers need resources to complete the
task. Users in the ATC system can be controllers that they need hardware
and software to support the processing of the tasks.

In this ATC system, seven controllers are the users where resources
allocated to. As described in the controllers' section, flight data controller is
responsible to review weather condition, flight-plan details and produce
flight details. Consider, the review of flight-plan details and weather
condition are normal tasks, we assume that 1 machine with 2 processing
elements (PE) is capable to complete the task. Furthermore, in this part,
more resources required to produce the flight details and pass it from
controller to controller which means more powerful processing capability
are needed. We assume 1 machine with 4 processing elements is able to
complete the task. So, in the flight data controller, we need 2 machines each
with 2 processing elements, 1 machine with 4 processing elements. As
described in the scheduling section, the time-shared scheduling policy is
suitable in this ATC system consider the sensitive reasons.

For the ground controller, there are two main tasks; one machine is
responsible for collecting the ground traffic data. The other one is
responsible for communicating with other controllers and pass through
flight details. So, we assume there are 2 machines each with 4 processing
elements. And the scheduling policy is time-shares policy.

Consider the security of the system; we allocate 2 machines each with 4
processing elements for the local controller to monitor the safe distance
between airplanes. And 1 machine with 4 processing elements to track the
airplanes and pass the flight details from controller to controller. The
scheduling policy will use time-shared policy.

As described, departure controller will responsible to monitor the safe
distances between ascending airplanes and regarding speed and direction
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during ascent. We assume 3 machines each with 2 processing elements are
needed. As well as the local controller still monitor the pilot; we assume 1
machine with 2 processing elements is needed. The scheduling policy will
be space-shared policy.

Radar controllers were located in different parts through the airline. There is
more than one radar controller in the whole system. However, we assume
that 2 machines each with 2 processing elements are needed in one radar
controller. The scheduling policy will be space-share policy. For the radar
hand-off controller, we assume 1 machine with 4 processing elements is
enough to assist the radar controllers. So, the time-shared policy will be
used to scheduling tasks. For the approach controller, we assume that 1
machine with 4 processing elements is enough to direct the pilot landing on
the airport. Consequently, the scheduling policy is space-share policy.

7. Conclusion:

One of the main responsibilities of the ATC system is the planning of safe
and efficient operations. Many challenges face the ATC system, such as the
ability to respond quickly to external interrupts, for example air traffic
controllers have a short time of 45 minutes to decide the landing time and
determine the landing position for the plane, another issue faces the
controller is scheduling departure. In order to handle all of these various
tasks in short time, a suitable scheduling policy is needed.

The most known approach is First Come First Serve FCFS algorithm, which
is easy to implement, but it may cause reduction in the throughput of
runways. As a result of FCFS policy, when a new task arrived and there is
not available processor PE, the new task will be queued, that leads to
congestion and delays in flights affecting the efficiency and aircraft safety.
While in round robin algorithm, if new task arrived, it will be executed
immediately and shared resources among all tasks. So It possible to meet the
time critical deadlines, and according to Serkan Ayaz, who works in
German Aerospace Center (DLR), he wrote that ” We realized that the
Deficit Round Robin algorithm shows very good delay and bandwidth
fairness results not only in case of under loaded scenarios but also for
overloaded scenarios”.
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