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Chapter |

Aviation Industry and Environment Crisis: A Perspective of Impacts on the Human,
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Muostafa Jafari, Islamic Republic of Iran Meteorological Organization (IRIMO), Iran

This chapter was drafted based on the Special Report that was prepared by the Intergovernmental Panel
on Climate Change (IPCC) following a request from the International Civil Aviation Organization (ICAO)
and the Parties to the Montreal Protocol on Substances that Deplete the Ozone Layer (IPCC, 1999). In
this context, the state of understanding of the relevant science of the atmosphere, aviation technology,
and socio-cconomic issues associated with mitigation options is assessed and reported for both subsonic
and supersonic fleets. The potential effects that aviation has had in the past and may have in the future
on both stratospheric ozone depletion and global climate change are covered; environmental impacts of
aviation at the local scale, however, are not addressed.

Chapter 2

L e Dt T e e e P L e o O 20
Enis T. Turgut, Anadolu University, Turkey
Marc A. Rosen, University of Omavio Institute of Technology, Canada

Aviation-related emissions and their impacts are comprehensively discussed in this chapter. Previous
studies are deseribed in section two, and their relevance s discussed throughout the chapter. In section
three, five common emissions species with contrail formation are described along with qualitative and
quantitative results from important investigations. Relationships between aviation emissions and fuel
usage are also illustrated. In the mitigation strategics section, emission abatement methods are investi-
gated, focusing on three main areas: technology, flight procedures, and alternative fuels. Both theoretical
and practical methods with the potential to decrease emissions are discussed, In the legislation section,
the status of emissions regulations is discussed, and emissions charges applied by airports ake identified.
Examples are provided throughout the chapter to illustrate the points addressed. To complement the
main body of the chapter, much detailed information related to aircraft emissions compiled from various
sources are provided in the appendix.




Chapter 3

Aircraft Development and Design: Enhancing Product Safety through Effective Human

Factor Boginsering Deadgn S o o o i i ey asane i poasidsaasa s abasas s bavs i 73
Duifuan B. Sevillian, Large Aircraft Manufacturer, USA

Effective Human Factors Engineering (HFE) has provided the acrospace industry with design consid-
erations that promote aviation safety in the development of complex aircraft systems, as well as the
operators and maintainers that utilize those systems. HFE is an integral aspect within the systems
engineering process. Measuring the effectiveness of Human Systems Integration (HS1) in the research
& development stage is eritical for the design of new and modified systems. This chapter focuses on
how providing effective HFE design solutions enhances product design and system safety. Providing the
customer with safe and reliable products augments mission capabilities throughout the produet lifecycle.

Chapter 4

Managing Human Factors in the Development of Fighter Airerafl.......ooivimmnimein. 101
Jens Alfredson, Saab Aeronautics, Sweden
Rikard Andersson, Saab Aeronautics, Sweden

The purpose of this chapter is to describe important aspects of how to manage human factors in the
development of fighter aircraft, by presenting prominent features of the domain, corresponding design
concepts to cope with what is special, and guidance in the approach to managing human factors in the
development of fighter aircraft.  The chapter includes a description of the domain of fighter aircrafl
development, followed by a section on how to design for what is special about a fighter pilot, a fighter
aircraft, and the flight environment. Examples of design concepts from the domain, such as HOTAS
and Basic-T are discussed in light of domain specific demands, Later, human factor considerations,
such as evaluation of human factors and usable systems, are discussed together with how to manage
human factors in development.

Chapter §

State-of-the-Art Real-Time Jet Fuel Quality Measurement............. e o T 117
Jed B, Stevens, Velcon Filters, LLC, USA
Greg Sprenger, Velcon Filters, LLC, USA
Miles Austin, Veleon Fifters, LLC, USA

This chapter discusses the historical approaches to monitoring aviation fuel quality, and the current in-
dustry movement towards continuous monitoring electronic measurement systems, The application of
mature technology from other industries is reviewed and found to be inadequate. A new type of sensing
system designed specifically for the needs of aviation fuel quality is introduced, showing advanced uscr
features and proven to be far more accurate than any other method current available. This article also
discusses a typical problem in real world applications where a combination of contaminant is encoun-
tered, and how only the new type of sensing system can properly measure the contamination to aviation
fuel quality specifications.
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Design and Optimization of Defense Hole System for Uniaxially Loaded Laminates....................... 129
Salih N. Akour, Sultan Qaboos University, Oman
Mohammad Al-Husban, Civil Aviation Regulatory Commission, Jordan
Musa . Abdalla, The University of Jordan, Jordan

Reducing stress and weight of structures are most important to structural designers. Most engineering
structures are an assembly of different parts. On most of these structures, parts are assembled by bolts,
rivets, et ¢etera. This riveted and bolted structure is highly used in acrospace industry. These holes that
are drilled for bolts and rivets work as stress raisers. Defense hole theory deals with introducing auxiliary
holes beside the main hole to reduce the stress concentration by smoothing the stress trajectorics in the
vicinity of the main hole. These holes are introduced in the areas of low stresses that appear near the
main ¢ircular hole. Defense hole system under uniaxial loading is investigated. The optimum defense hole
system parameters for a circular hole in an infinite laminated composite plate are unveiled. This study is
conducted using finite element method by utilizing commercial software package. The optimum design of
the defense hole system is reached by wtilizing the redesign optimization technique and univariate search
optimization technique. The finite element model is verified experimentally using RGB-Photoelasticity
and by reproducing some well known cases that are available in the literature. Digital Image Process-
ing is utilized to analyze the photoelastic images. Stress concentrations associated with circular holes
in pure Umaxial-loaded laminates can be reduced by up to 24.64%. This significant reduction is made
possible by introducing elliptical auxiliary holes along the principal stress direction. The best reduction
15 achieved when four elliptical defense holes are introduced in the vicinity of the main hole. The effect
of the fiber orientation, as well as the stiffness of both the fiber and the matrix are investigated.

Chapter 7

Design and Optimization of Defense Hole System for Hybrid Loaded Laminates.........cooooevieein. 151
Salih N. Akour, Sultan Qaboos University, Oman
Mohammad Al-Hushan, Civil Aviation Regulatory Commission, Jordan
Jamal F. Nayfeh, Prince Mohammad Bin Fahd University, Kingdom of Saudi Arabia

Stress reduction and increasing the load to weight ratio are two of the main goals of designers. Fiber
reinforced composite materials are preferred by acrospace industry because of their high load to weight
carrying capacity. Many parts of aircraft structures are assembled by bolts and rivets. These holes that
are drilled for bolts and rivets work as stress raisers. Reducing the stress in the vicinity of these holes
is a need. Defense hole theory deals with introducing auxiliary holes beside the main hole to reduce the
stress concentration by smoothing the stress trajectories in the vicinity of the main hole. These holes
arc introduced in the arcas of low stresses that appear near the main circular hole. Defense hole system
under hybrd (shear and tension) loading is investigated. The optimum defense hole system parameters
for a circular hole in an infinite laminated composite plate are unveiled. The study has been conducted
using finite element method by utilizing commercial software package, The finite element model is
verified experimentally using RGB-Photoclasticity. Digital Image Processing is utilized to analyze the
photoelastic images.




Chapter 8

Design and Optimization of Defense Hole System for Shear Loaded Laminates ... 161
Mohammad Al-Hushan, Civil Aviation Regulatory Commission, Jordan
Salih N, Akour, Sultan Qaboas Universiny, Oman
Jamal F. Nayfeh, Prince Mohammad Bin Fahd University, Kingdom of Saudi Arahia

Stress concentration associated with circular holes in hybrid loading (i.¢., tension-compression ratios of
0.25, 0.50, and 0.75) achieved maximum reduction of 31.7%. This reduction is obtained by introducing
clliptical defense holes along the principal stress direction. Finite element analysis is used to optimize
the size and location for defense hole system. The effect of the stacking sequence, the fiber onentation,
and the stiffness of both the fiber and the matrix are investigated.

Chapter 9

Effect of Core Thickness on Load Carrying Capacity of Sandwich Panel Bebavior

BoyOnd YISl LAML.....vuausissmarsimmessssrssmrorsrssssssnsionssrsssnssssnssssissmanassassaisssssss sesiasesssbinessysssssssssssssarons 171
Salih Akour, Sultan Qaboos University, Oman
Hussein Maaitah, Roval Jordanian Air Force, Jordan
Jamal F. Nayfeh, Prince Mohammad Bin Fahd University, Kingdom of Saudi Arabia

Reducing stress and weight of structures are most important to structural designers. Most engineering
structures are an assembly of different parts, On most of these structures, parts are assembled by bolts,
rivets, et cetera; this riveted and bolted structure is highly used in acrospace industry, Defense hole
theory deals with introducing auxiliary holes beside the main hole to reduce the stress concentration
by smoothing the stress trajectories in the vicinity of the main hole. These holes are introduced in the
areas of low stresses that appear near the main circular hole. Defense hole system under shear loading
is investigated. The optimum defense hole system parameters for a circular hole in an infinite laminated
composite plate are unveiled. This study is conducted using finite element method by utilizing commer-
cial software package. The finite element model is verified experimentally using RGB-Photoelasticity.
Digital Image Processing is utilized to analyze the photoelastic images. Stress concentrations associ-
ated with circular holes in pure biaxial shear-loaded laminates can be reduced by up 1o 20.56%. This
significant reduction is made possible by introducing elliptical auxiliary holes along the principal stress
direction. The effect of the stacking sequence, the fiber orientation, and the stiffness of both the fiber
and the matrix are investigated.

Chapter 10

Next Generation Surveillance Technology for Airport and ATC Operations ... 182
Werner Langhans, ERA a.s.. Czech Republic
Tim Quilter, ERA a.s., Czech Republic

FEven during the economic crisis, air traffic demand has continued to increase in certain areas of the
world, such as the Middle East, Other regions are on their way 1o recover to pre-crisis traftic demands
and will shortly be back to previous growth rates. Airport operators and air traffic control service pro-

viders face the challenge to handle this traffic in an expeditious, environmentally friendly, and safe way
without generating delays. Conventional ATC concepts in many parts of the world need to be augmented
with next generation surveillance technology, in order to keep pace with the required level of safety m




those regions. Conventional technologies, such as primary radar and secondary radar, are not able 1o
deliver the required cost-performance ratios for these increasing demands and need to be replaced by
multilateration and ADS-B surveillance techniques. This chapter outlines the recent achievements in
worldwide operational deployments in the fields of ADS-B and multilateration for airport and air traffic
control applications and discusses the integration into larger aviation system applications.

Chapter 11

The Evaluation of Wireless Communication Devices: To Improve In-Flight Security
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Lori J. Brown, Western Michigan University, USA
Liang Dong, Western Michigan University, USA
Anthony G. Cerullo 11I, Western Michigan University, USA

Today, wireless technology forms the communications backbone of many industries—including aviation,
transportation, government, and defense. Security breaches since 9/11 have confirmed the need for a
discreet wireless communications device onboard commercial aircraft. Real time, discreet communication
devices are needed to improve communication between the pilots, flight attendants, and air marshals- a
concept that is essential in today's age of terrorism. Flight attendants and Federal Air Marshalls (FAMSs)
need to be able to alert the flight deck discreetly of such dangers, and thereby pre-wam the pilots of
possible attempts to enter the flightdeck or security breaches in the cabin. This chapter will study the ef-
fectiveness of discreet, secure, hands-free, wireless communications methods for enhancing coordination
during security incidents among cabin crewmembers, between the cabin and flight compartment, ground
support personnel, and report these findings. It will identify breakthrough technologies to miti gate the
likelihood of individual radical and/or violent behavior, resulting in catastrophic airline casualties, and
it will also improve communications and overall safety in-flight.

Chapter 12

Terrorist Attacks: A Safety Management System Training Tool for Airport and

ittt e e e e AP, v o A TS % S SRS et s - AR S 203
William B. Rankin, University of Central Missouri. US4

This chapter examines how airport and airline managers could review their incident and command plans
to enhance security counter-measures for terrorist attacks through the use of a well constructed plan-
do-check-act (PDCA) tool, in the context of a Safety Management System (SMS), and Incorporating a
structured field survey into their emergency incident plan and command plan reviews. Thus, through the
examination of actual emergency incident plan and command plan survey, airport managers are given
the opportunity to work issues through the trials and tribulations of refining their incident and command
plans on a recurring basis. It is suggested that a PDCA tool be implemented as a SMS model for the
enhancement of these plans in the airline environment.

Chapter 13

ePlanAirport: A Web-Based Tool to User-Friendly Decision-Support Systems for

Airport Stakeholders and POlICY-MAKRTS..................cc..ooesmeessesesessseseosssesssesssessssssesemsseeseseeseeonen, 314
Jaime Garcia Saez, Ingenieria v Economia del Transporte (INECO), Spain



EPlanAirport is a Web-based tool that allows running complex studies based on airport systems. The
primary goal of the tool is helping to the airport stakeholders and policy makers in the decision-support
processes. Nowadays, there is a lack of tools and systems that may help the targeted users in such a pro-
cess. Otherwise, this tool could guide them in the current global scenario. So, ePlanAirport fills this gap
detected allowing a non-expert user in complex tools to fulfill successfully his mission. For that purpose,
a relevant set of data got in a simple and fast way via Web will be available, and they will help in the
planning of airport infrastructures and operations. For instance, the planner will know how a change in
an operational procedure or a change in the fleet characteristics or a change in the current infrastructure
of the airport will impact on key performance indicators such as capacity, delay, or environment.

Chapter 14
Improved Airport Enterprise Service Bus with Self-Healing Architecture (IAESB-SH)............c.... 223
Issam Al Hadid, Isra University, Jordan

This chapter introduces the different aviation and airport Information Technology systems. Also, this
chapter provides architecture based on the Service Oriented Architecture (SOA) that improves the infor-
mation accessibility and sharing across the different airport departments, integrating the existing legacy
systems with other applications, and improving and maximizing the system’s reliability, adaptability,
robustness, and availability using the self-healing agent and virtual Web service connector to guarantee
the quality of service (QoS).

Chapter 15

The Aviation Operational Environment: Integrating a Decision-Making Paradigm,

Flight Simulator Training and an Automated Cockpit Display for Aviation Safety ........coccovvvnnnsn. 241
Ronald John Lofaro, Embry-Riddle Aeronautical University Worldwide, USA
Kevin M. Smith, United Airfines (ret.), & USN (ret.), USA

This chapter will focus on the role of pilovflightcrew training and performance evaluation in the iden-
tification and management of risk, especially while aloft and in changing conditions. The chapter will
integrate different- but we posit interrelated, topic arcas: First, a decision-making paradigm for flight
crew’s use in the operational environment. Second, training and performance evaluation in flight
simulators (FS), as well as the design and development of FS scenarios to test decision performance.
Third, Relevant Federal Aviation regulations (FAR's) and approved programs in current pilot/flighterew
training, Fourth, accident investigations; the role and use-value of accident investigation data in flying
safety. Finally, the authors will present recommendations for the next steps in the development and
use of new and emerging technologies for maximum pilovflight crew decision performance and safety.
This will be done via a collaborative ground-air, automated system and is what we propose to achieve
our goal, increasing safety of flight.

Chapter 16 .
Augmentation Systems: The Use of Global Positioning System (GPS) in Aviation ... 283
Mohammad S. Sharawi, King Fahd University of Petroleum and Minerals, Saudi Arabia

The global positioning satellite system (GPS) has been utilized for commercial use after the year 2000,
Since then, GPS receivers have been integrated for accurate positing of ground as well as space ve-
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hicles. Almost all aircrafls nowadays rely on GPS based system for their take off, landing, and en-route
navigation. Relying on GPS alone does note provide the meter level accuracy needed to guarantee safe
operation of aircrafls, Thus several augmentation systems have been deployed worldwide to enhance
the accuracy of the GPS system. Several augmentation systems that serve local as well as wide cover-
age arcas are discussed in this chapter, specifically the LAAS system, the WAAS system as well as
the EGNOS system. The architecture as well the performance metrics for each of these augmentation
systems are presented and discussed.

Chapter 17
Applying the Centification’s Standards to the Simulation Study Steps.........cococovviniimniinniiicnnne. 294
Issam Al Hadid, Isra University, Jordan

This chapter presents the certification standards applied with the simulation study steps, in addition to
the Confidence Grid which is used to assets the quality (Reliability and Accuracy) of the data and the
process of the simulation study step which will be the base for the validation and verification.

Chapter 18
Evaluating the Performance of Active Queue Management Using Discrete-Time
Analytichl MOt . e e e e e e B S L i 308
Jafar Ababneh, The Arab Academy for Banking & Financial Sciences, Jordan
Fadi Thabtah, Philadelphia University, Jordan
Hussein Abdel-Jaber, University of World Islamic Sciences, Jordan
Wael Hadi, Philadelphia University, Jordan
Emran Badarneh, The Arab Academy for Banking & Financial Sciences, Jordan

Congestion in networks 1s considered a serious problem; in order to manage and control this phenomena
in carly stages before it occurs, a derivation of a new discrete-time queuing network analytical model
based on dynamic random carly drop (DRED) algorithm is derived to present analytical expressions
to calculate three performance measures: average queue length (Qavg,j), packet-loss rate (Ploss,j), and
packet dropping probability (pd(j)). Many scenarios can be implemented to analyze the effectiveness
and flexibility of the model. We compare between the three queue nodes of the proposed model using the
derived performance measures to identify which queue node provides better performance. Results show
that queue node one provides highest Qavg,j, Ploss,j, and (pd(j)} than queue nodes two and three, since
it has the highest priority than other nodes. All the above results of performance measure are obtained
only based on the queuing network selting parameters.

Chapter 19

Knowledge: An Information Systems’ Practical Perspective ... 325
Shadi Entantawi, The Arab Academy for Banking & Financial Sciences, Jordan
Asim El-Sheikh, The Arab Academy for Banking & Financial Sciences, Jordan

A number of disciplines have approached the concept of knowledge. None of the existing definitions
of knowledge can be generalized to other disciplines, and most importantly, none of such attempts fit
the requirements of information systems (IS). This chapter suggests to perceive knowledge from the
point of view of IS, as an attempt to answer IS requirements better. The proposed vision of knowledge
i5 based on Information Systems’ layers,



Chapter 20
Virtual Reality in Architecture, in Engineering and Beyond ... 336
Nicoletta Sala, Universita della Svizzera ltaliana, Switzerland

Virtual Reality (VR) is a technology which has various application fields (from video games 1o psy-
chiatry). It is indispensable in critical simulation, for instance in military training, in surgical operation
simulation, in creation of environments which could set off phobias (in psychiatry), or in realization of
virtual prototypes, for instance in industrial design. The aim of this chapter is to present how the VR
also finds excellent application fields in architecture and in engineering, for instance, in the tcaching
of the basic concepts, in techniques of graphic rebuilding for the building restoration, in realization of
virtual visits inside buildings, and in urban generative processes simulated by computer. Another use
of the virtual reality is in the introduction of a new kind of architecture: Virtual Architecture, strongly
connected o the Information and Communication Technology (ITC), to the Internet, and in the virtual
prototyping in engincenng.

Chapter 21

Effects of Packet-Loss and Long Delay Cycles on the Performance of the TCP

Protoco] in WiIrCIess INCEWOTKS.......cocussrimireessssssssremrm sssss s sssssbass ssssssssssars s a8 asnsss rss sssmesssanesssssansasnnnss 346
Hussein Al-Bahadili, The Arab Academy for Banking and Financial Sciences, Jordan
Haitham Y. Adarbah, Gulf College. Sultanate of Oman

Many analytical models have been developed to evaluate the performance of the transport control
protocol (TCP) in wireless networks. This chapter presents a description, derivation, implementation,
and comparison of two well-known analytical models, namely, the PFTK and PLLDC maodels, The first
one is a relatively simple model for predicting the performance of the TCP protocol, while the second
model is a comprehensive and realistic analytical model. The two models are based on the TCP Reno
flavor, as it is one of the more popular implementations on the Intemet. These two models were imple-
mented in & user-friendly TCP performance evaluation package (TCP-PEP). The TCP-PEP was used 10
investigate the effect of packet-loss and long delay cycles on the TCP performance measured in terms
of sending rate, throughput, and utilization factor. The results obtained from the PFTK and PLLDC
models were compared with those obtained from equivalent simulations carried-out on the widely used
NS-2 network simulator. The PLLDC model provides more accurate results (closer to the NS-2 results)
than the PFTK model.
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Preface

As computer and Information Systems technology advances, industries such as aviation stand to benefit
from the overwhelming new advances in hardware, software, and best practices. Technology Engineer-
ing and Management in Aviation: Advancements and Discoveries details the essential new developments
in technology and management in the aviation industry. Specific and important advances in navigation,
air traffic control, and environmental impact all make their way into this volume, which also focuses on
management policies keeping up with new technology. This volume is a vital reference for practitioners,
managers, students, and all those interested in the ficld of aviation.

Technology Enginecring and Management in Aviation: Advancements and Discoveries is composed
of 21 chapters written by highly qualified scholars discussing a wide range of topics spanning from
aviation environmental crises to technological solution in the aviation industry. The first two chapters
discuss aviation and environment; the first chapter is written by Mostafa Jafari, a lead author of IPCC,
Nobel Peace Prize Winner for 2007, the second chapter is written by Enis T. Turgut & Marc A, Rosen.

The third and fourth chapters came from scholars affiliated with Boeing Company and Saab Acro-
nautics bother major airline manufacturers to discuss the topic of Human Factors. The third chapter
covers Enhancing Product Saferv through Effective Human Factors Engineering Design Solutions and
the fourth discusses Managing Human Factors in the Development of Fighter Aircrafi.

Chapters five through nine discuss airplane hardware design. The fifth chapter is written by scholars
affiliated with Velcon Filters, discussing State-Of-The-Art Real-Time Jet Fuel Quality Measurement.
Chapter six discusses Design and Optimization of Defense Hole System for Uniaxially Loaded Laminates.
Chapter seven suggests Design and Optimization of Defense Hole Svstem for Hybrid Loaded Laminates.
Next, chapter eight propose Design and Optimization of Defense Hole Svstem for Shear Loaded Lami-
nates.” Chapter nine discusses Effect of Core Thickness on Load Carrving Capacity of Sandwich Panel
Behavior Bevaond Yield Limit.

Chapters ten to twelve cover the safety and security issues in aviation. Chapter ten, Next Generation
Surveillance Technology for Airport and ATC Operations, outlines the recent achievements in worldwide
operational deployments in the fields of ADS-B and multilateration for airport and air traffic control
applications and discusses the integration into larger aviation system applications. Furthermore, chapter
eleven relates the study of The Evaluation of Wireless Communication Devices: To Improve In-Flight
Security Onboard Commercial Aircraft. The chapter studies the effectiveness of discreet, seeure, hands-
free. wireless communications methods for enhancing coordination during security incidents among
cabin crewmembers, between the cabin and flight compartment, ground support personnel, and report-
ing these findings. Chapter twelve, Terrorist Attacks: A Safety Management System Training Tool for
Airport and Airfine Managers, examines how airport and airline managers could review their incident



and command plans to enhance security counter-measures for terrorist attacks through the use of a well
constructed plan-do-check-act (PDCA) tool, in the context of a Safety Management System (SMS), and
incorporating a structured field survey into their emergency incident plan and command plan reviews.

Chapters thirteen to sixteen suggest computerized solution to existing aviation problems.

Chapter thirteen istitled EPlanAirpart: A Web-based tool to user-friendly decision-support systems for
airport stakeholders and policy-makers. EPlanAirport is 2 Web-based tool that allows running complex
studies based on airport systems.

Chapter fourteen, Airport Enterprise Service Bus with Self-Healing Architecture (AESB-SH), intro-
duces the different aviation and airport Information Technology systems. Also, it provides architecture
based on the Service Oriented Architecture (SOA) that improves the information accessibility and sharing
across the different airport departments, integrates the existing legacy systems with other applications,
and improves and maximizes the system's reliability, adaptability, robustness, and availability using
the Self-Healing Agent and Virtual Web Service Connector to guarantee the Quality of Service (QoS).

Chapter fifteen, Integrating Decision-Making Methodology. Flight Simulation and Computerized
Systems to Advance Civil Aviation Safety, focuses on the role of pilov/flightcrew training and performance
evaluation in the identification and management of risk, especially while aloft and in changing conditions.

Chapter sixteen is titled: Augmentation Systems: Use of Global Positioning System (GPS) in Aviation.
Several augmentation systems that serve local as well as wide coverage areas are discussed in this chap-
ter, specifically the LAAS system, the WAAS system, as well as the EGNOS system. The architecture,
as well the performance metrics for each of these augmentation systems, arc presented and discussed.

Chapter seventeen through twenty one offer solutions to embedded problems in the IT world. The
chapters discuss: simulation, networks congestion, Knowledge management, Virtual reality, and network
analytical models.

Chapter seventeen, Applying the Certification s Standards to the Simulation Study Steps, presents the
certification standards applied with the simulation study steps, In addition to the Confidence Grid which
is used to asscts the quality (reliability and accuracy) of the data and the process of the simulation study
step which will be the base for the validation and verification.

Chapter eighteen is titled: Derivation A Discrete-time Analytical Mode! Based on Dynamic Random
Early Drop Algorithm. Congestion in networks considered a serious problem, and in order to manage
and control this phenomena in early stages before it occurs, a derivation of a new discrete-time queuing
network analytical model based on dynamic random early drop (DRED) algorithm is derived to present
analytical expressions to calculate three performance measures.

Chapter nineteen covers Knowledge: an Information Sysiems Praciical Perspective. This chapter sug-
gests to perceive knowledge from the point of view of IS, as an attempt to answer IS requirements better.

Chapter twenty is titled: Virtual Reality in Architecture, Engineering and Beyond. The aim of this
chapter is to present how the VR also finds excellent application fields in architecture and in engineer-
ing. Examples include: in the teaching of the basic concepts, in techniques of graphic rebuilding for the
building restoration, in realization of virtual visits inside buildings, and in urban generative processes
simulated by computer.

Chapter twenty one is called: Effects of Packet-Loss and Long Delay Cycles on the Performame of
the TCP Protocol in Wireless Nerworks. This chapter presents a description, derivation, implementation,
and comparison of two well-known analytical models, namely, the PFTK and PLLDC models. The two
models are based on the TCP Reno flavor as it is onc of the more popular implementation on the Internet.
These two models were implemented in a user-friendly TCP performance evaluation package (TCP-




PEP). The TCP-PEP was used to investigate the effect of packet-loss and long delay cvcles on the TCP
performance measured in terms of sending rate, throughput, and utilization factor. The results obtained
from the PFTK and PLLDC models were compared with those obtained from equivalent simulations
carried-out on the widely used NS-2 network simulator. The PLLDC model provides more accurate
results (closer to the NS-2 results) than the PFTK model.
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Mohamed Said Safadi has been a professor in Electromic engineering since 1975, Prof Safadi carmed hix PRD, DEA (Di-
ploma of Profound Studies), from Paul-Sehatier University — France. Curvently, he is the Dean of the faculty of Informatics
& Communication Engineering ai Arab-International University. Prior to that he was Vice president of AIU, Visiting profes-
sor- Electromic & Computer Engineering Department, Faculty of technolagy- University of Portsmosth- UK. direcior of
scientific research department. at Alkalgmoon Private Universin-Syria, Chief-editor of the journal of Engineering Sciences at
Damascus University, and a Member of the Arabic Academy { Majmaa-Allogha Alarabiah). He has supervised many Master
and PhD stucents “research. Me is also the author of four books in communications systems, and has transiated one book. He
participated in many international IEEE conferences as commitiee member and chaired many sessions, as well as authored
more than 14 original research papers.



Chapter 1

Aviation Industry and

Environment Crisis:
A Perspective of Impacts on the Human,
Urban and Natural Environments

Mostafa Jafari
Islamic Republic of Iran Meteorological Organization (IRIMO), Iran

ABSTRACT

This chapter was prepared based upon an invitation made by the Conference organizers, to be presented
by the author as opening keyoote speaker fo highlight “Aviation Industry and Environment Crisis ” and
focus on the impacts on the human, urban and natural environments, The impartance and various dimen-
sions of the issue have been reported by the IPCC following a request from the ICAQ and the Parties to
the Montreal Protocol on Substances that Deplete the Ozone Laver in 1999

INTRODUCTION AND BACKGROUND

This paper was drafted based on the Special Repont
that was prepared by the Intergovernmental Panel
on Climate Change (IPCC) following a request
from the International Civil Aviation Organization
{1CAO)and the Parties to the Montreal Protocol on
Substances that Deplete the Ozone Layer (1PCC,

DO 10,401 8978- | -60960-887-3 chi |

1999). In this context, the state of understanding
ofthe relevant science of the atmosphere, aviation
technology, and socio-economic issucs associated
with mitigation options is assessed and reported
for both subsonic and supersonic fleets. The
potential effects that aviation has had in the past
and may have in the future on both stratospheric
ozone depletion and global chimate change are
covered; environmental impacts of aviation at the
local scale, however, are notl addressed.
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O International Journal of Grid and High Performance Computing - ISSN 1938-0259; EISSN 1938-0267; USS575/vear

O International Journal of Handheld Computing Research - ISSN 1947-9158; EISSN 1947-9166; US5575/year

O International Journal of Healthcare Delivery Reform Initiatives - ISSN 1938-0216; EISSN 1938-0224; U55575/year

O International Journal of Healthcare Information Systems and Informatics - ISSN 1555-3396; EISSN 1555-340X; US5575/year

O International Journal of Human Capital and Information Technology Professionals - ISSN 1947-3478; EISSN 1947-3486; US5575/year
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[ International Journal of ICT Research and Development in Africa - ISSN 1947-3419; EISSN 1947-3427; US5575/year

0O International Journal of Information and Communication Technology Education - ISSN 1550-1876; EISSN 1550-1337; US5575/year
O International Journal of Information Communication Technologies and Human Development - ISSN 1935-5661; EISSN 1935-567X; US5575/
year
O International Journal of Information Retrieval Research® - ISSN 2155-6377; EISSN 2155-6385; US5575/year

[ International Journal of information Security and Privacy - ISSN 1930-1650; EISSN 1930-1669; US$575/year

O International Journal of Information System Modeling and Design - ISSN 1947-8186; EISSN 1947-8194v

O International Journal of Information Systems and Social Change - ISSN 1941-868X; EISSN 1941-8698; USS5575/year

O International Journal of Information Systems and Supply Chain Management - ISSN 1935-5726; EISSN 1935-5734; US5575/year

[ International Journal of Information Systems for Crisis Response and Management - ISSN 1937-9390; EISSN 1937-9420; USS575/year
O International Journal of Information Systems in the Service Sector - ISSN 1935-5688; EISSN 1935-5696; US5575/year

O International Journal of Information Technologies and Systems Approach - ISSN 1935-570X; EISSN 1935-5718; US5575/year

O International Journal of Information Technology and Web Engineering - ISSN 1554-1045; EISSN 1554-1053; USS575/year

O International Journal of Information Technology Project Management - 15SN 1938-0232; EISSN 1938-0240; US5575/year

O International Journal of Innovation in the Digital Economy - ISSN 1947-8305; EISSN 1947-8313; US5575/year

O international Journal of Intelligent Information Technologies - ISSN 1548-3657; EISSN 1548-3665; USS575/year

O International Journal of Intelligent Mechatronics and Robotics* - ISSN 2156-1664; EISSN 2156-1656; USS575/year

O International Journal of Interactive Communication Systems and Technologies* - ISSN 2155-4218; EISSN 2155-4226; US5575/year
O International Journal of Interdisciplinary Telecommunications and Networking - ISSN 1941-8663; EISSN 1941-8671; US5575/year
O International Journal of IT Standards and Standardization Research - IS5N 1539-3062; EISSN 1539-3054; US5575/year

O International Journal of IT/Business Alignment and Governance - ISSN 1947-9611; EISSN 1947-962X; US5575/year

O International Journal of Knowledge and Systems Science - ISSN 1947-8208; EISSN 1947-8216; US5575/year

O International Journal of Knowledge Discovery in Bioinformatics - ISSN 1947-9115; EISSN 1947-9123; U55575/year

[ international Journal of Knowledge Management - ISSN 1548-0666; EISSN 1548-0658,; USS5575/year

O International Journal of Knowledge Society Research - ISSN 1947-8429; EISSN 1947-8437; US5575/year

[ International Journal of Knowledge-Based Organizations* - ISSN 2155-6393; EISSN 2155-6407; US5575/year

[ International Journal of Manufacturing, Materials, and Mechanical Engineering® - ISSN 2156-1680; EISSN 2156-1672; USS575/year
[ International Journal of Measurement Technologies and Instrumentation Engineering® - ISSN 2156-1737; EISSN 2156-1729; US5575/year
O International Journal of Mobile and Blended Learning - ISSN 1941-8647; EISSN 1941-8655; US5575/year

[ International Journal of Mobile Computing and Multimedia Communications - ISSN 1937-9412; EISSN 1937-9404; US5575/year

O International Journal of Mobile Human Computer Interaction - ISSN 1942-390X; EISSN 1942-3918; USS575/year

O International Journal of Multimedia Data Engineering and Management - ISSN 1947-8534; EISSN 1947-8B542; US5575/year

O International Journal of Nanotechnology and Molecular Computation - ISSN 1941-6318; EISSN 1941-6326; US5575/year

O International Journal of Natural Computing Research - ISSN 1947-928X; EISSN 1947-9298; US5575/year

O International Journal of Online Marketing® - ISSN 2156-1753; EISSN 2156-1745; US5575/year

O International Journal of Online Pedagogy and Course Design® - ISSN 2155-6873; EISSN 2155-6881; US5575/vear

[ International Journal of Open Source Software and Processes - ISSN 1942-3926; EISSN 1942-3334; US5575/year

O International Journal of Operations Research and Information Systems - ISSN 1947-9328; EISSN 1947-9336; US5575/year

O International Journal of Organizational and Collective Intelligence - ISSN 1947-9344; EISSN 1947-9352; US5575/year

O International Journal of People-Oriented Programming® - ISSN 2156-1796; EISSN 2156-1788; US5575/year

O International Journal of Privacy and Health Information Management® - ISSN 2155-5621; EISSN 2155-563X; US5575/year

O International Journal of Public and Private Healthcare Management and Economics® - ISSN 2155-6423; EISSN 2155-6431; US5575/year
O International Journal of Quality Assurance in Engineering and Technology Education® - I55N 2155-496X; EISSN 2155-4978; US5575/year
O International Journal of Secure Software Engineering - ISSN 1947-3036; EISSN 1947-3044; USS575 /year

[ International Journal of Service Science, Management, Engineering, and Technology - ISSN 1947-959X; EISSN 1947-9603; USS575/year
O International Journal of Signs and Semiotic Systems* - ISSN 2155-5028; EISSN 2155-5036; US5575/year

[ International Journal of Social and Organizational Dynamics in IT* - ISSN 2155-6334; EISSN 2155-6342; US5575/year

O International Journal of Social Ecology and Sustainable Development - IS5N 1947-8402; EISSN 1947-8410; US5575/year

[ international Journal of Sociotechnology and Knowledge Development - ISSN 1941-6253; EISSN  1941-6261; US5575/year

O International Journal of Software Science and Computational Intelligence - ISSN 1942-9045; EISSN 1942-9037; US5575/year

O International Journal of Space Technology Management and Innovation® - ISSN 2155-6350; EISSN 2155-6369; US5575/year

[ International Journal of Strategic Decision Sciences - ISSN 1947-8569; EISSN 1947-8577; US5575/year

[ International Journal of Strategic Information Technology and Applications - ISSN 1947-3095; EISSN 1947-3109; US5575/year

[ International Journal of Swarm Intelligence Research - ISSN 1947-9263; EISSN 1947-9271; US5575/year

O International Journal of Synthetic Emotions - ISSN 1947-9093; EISSN 1947-9107; US5575/year

O International Journal of Systems and Service-Oriented Engineering - ISSN 1947-3052; EISSN 1947-3060; US5575/year

O International Journal of Technoethics - ISSN 1947-3451; EISSN 1947-346X; US5575/year

O International Journal of Technology and Educational Marketing® - ISSN 2155-5605; EISSN 2155-5613; US5575/year

O International Journal of Technology and Human Interaction - ISSN 1548-3908; EISSN 1548-3916; US5575/year

[ International Journal of Technology Diffusion - ISSN 1947-9301; EISSN 1947-931X; USS575/year

O international Journal of User-Driven Healthcare® - 155N 2156-1818; EISSN 2156-180X; US5575/year

O International Journal of Virtual and Personal Learning Environments - 155N 1947-8518; EISSN 1947-8526; US5575/year

O International Journal of Virtual Communities and Social Networking - ISSN 1942-9010; EISSN 1942-9029; US5575/year

[ international Journal of Web Partals - ISSN 1938-0194; EISSN 1938-0208; US5575/year

O International Journal of Web Services Research - ISSN 1545-7362; EISSN 1546-5004; U55575/year

O international Journal of Web-Based Learning and Teaching Technologies - ISSN 1548-1093; EISSN 1548-1107; US5575/year

O International Journal of Wireless Networks and Broadband Technologies®* - ISSN 2155-6261; EISSN 2155-627X; US5575/year

O International Journal on Semantic Web and Information Systems - ISSN 1552-6283; EISSN 1552-6291; USS5575/year

[ Journal of Cases on Information Technology - ISSN 1548-7717; EISSN 1548-7725; US5575/year

O Journal of Database Management - ISSN 1063-8016; EISSN 1533-8010; US5575/year

O Journal of Electranic Commerce in Organizations - ISSN 1539-2937; EISSN 1539-2929; US5575/year

O Journal of Global Information Management - ISSN 1062-7375; EISSN 1533-7995; USS575/year

O Journal of Information Technology Research - ISSN 1938-7857; EISSN 1938-7865; US5575/year

[ Journal of Organizational and End User Computing - ISSN 1546-2234; EISSN 1546-5012; US5575/year
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