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Indiana :Wiley Publishing, 2008,P01.
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Actuator: o SHS ) Jaiall
A control element that is driven by a signal, often electrical, that produces
enough power to operate a mechanical element, such as a valve. Common
actuator types are electromechanical, hydraulic and pneumatic.

Artificial Intelligence: (= liall o181
Programs that can perform activities that are typically associated with
human intelligence, such as recognition.

Analysis: Jalall
“A separating or breaking up of any whole into its parts, especially with an
examination of these parts to find out their nature, proportion, function,
interrelationship, etc.” (Webster’'s New World College Dictionary). It is the
analysis of the project that generates the understanding to be able to
construct a model of the project; and it is the analysis of the model. that
generates the understanding to improve our methods of actualizing the
project.

Automatic: lyila gl
This word has so many meanings attached to it that it only needs a warning
in the context of its use in connection with building information modeling.
There is very little that is truly automatic, so it will be worthwhile to find out
just exactly what is meant in any specific context. There will be instances
where automatic may still involve an extraordinary amount of manual input;
it is good to be prepared for situations like this. It may also be possible that
the automatically created results will not be usable as anticipated, and this
also may create much anticipated work on behalf of the user. In general, to
run a test prior to committing to a specific approach is well worth it; just be
sure that the test includes all aspects of the complete process.

BIM: all Gl glaa zilad

 Building information model is a virtual representation of a building,
potentially containing all the information required to construct the building,
using computers and software. The term generally refers both to the
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model(s) representing the physical characteristics of the project and to all the
information contained in and attached to components of these models. When
BIM is used in a sentence, it will depend on the context whether it means
building information model or building information modeling. A BIM may
include any of or all the 2D, 3D, 4D (time element—scheduling),

5D (cost information), or nD (energy, sustainability, facilities management,
etc., information) representations of a project.

* Building information modeling is the act of creating and/or using a BIM.
The term has been widely accepted as including almost anything that may be
found in this text.There is a widespread dissatisfaction with the use of this
term among the practitioners in the field; numerous other terms are regularly
introduced to describe the general approach to this field, yet most
individuals continue to use BIM due to lack of agreement on any other
name. This book will not dwell on definitions of the name, but focus on the
concepts, tools, and processes that are connected to this broad area.

Collaboration: Jalsill g o gtacill
Collaboration means working together cooperatively, as a team. This
assumes that all persons who collaborate have the same goals in relation to
the work that needs to be performed. True collaboration requires all
participants to have a similar understanding of these goals so that their
efforts can be supportive and complementary of one another.

Good examples of successful collaboration are the efforts of members of a
sports team who are attempting to win a competition, or members of a
musical ensemble who are performing. Clearly in these examples there is not
much room for any member of the group to become too independent; all
efforts need to be accurate, well timed, and supportive of the goals of the
whole group to achieve success. One important aspect of

successful collaboration in these examples is the need for practice,
discipline, and strategic planning.

Communication: YLy dakail

This is the transfer or exchange of information, generally between
individuals or groups. Communication takes place when information is both
provided and received; a form of confirmation that information was in fact
transmitted and received is important. It is notable that communication does
not necessarily imply understanding, on the part of either the provider or the
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receiver of the information, although this understanding is often presupposed
and can thus easily lead to misunderstandings.

Component: aliall
The word component may refer to an element in a 3D model, or it may also
indicate an individual part of a BIM, e.g., the mechanical model or the
structural model. It will be necessary to derive the specific meaning from the
context.

Conceptual: el o Ayl o A
Conceptual relates to the initial stages where an idea or thought is the
beginning element for a process of development.

Construction Project: & s phall oLy
This is synonymous with building project, and it refers to the planning,
preparation, and construction of a building. Projects typically are performed
by individuals who use methods to achieve certain results. Figure G.1

outlines this relationship and will be the basis for most discussions in this
book.

Coordination: (ot
“To bring into proper order, arranging, harmonious adjustment” (Webster’'s
New World College Dictionary). Coordination is an essential activity in a
construction project where multiple disciplines are sharing the same space
for their components.

Cost Analysis: dalssl) Jidas
The analysis of cost can refer both to the construction cost and to the life
cycle cost of a project or component of a project.

Chemochromics: (S 3l gall (pa 32L) Slia g S 0 2 50
Materials that change their color in response to changes in the chemical
composition of their surrounding environment.

Cladding: dusall
The outer sheathing of a building that provides the final layer of the
envelope. The cladding is exposed to weather and thus needs to be durable
while, simultaneously, it is the cladding that is most responsible for a
building’ s appearance.
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Composite: Cilye o (S 5

a multi-component material produced when metal, ceramic or plastic
materials provide a macrostructural matrix for the distribution of
strengthening agents, such as filaments or flakes, throughout the material,
increasing its structural performance. Each component, however, maintains
its properties.

Curtain wall: Jueal lele £ 501 Y Al g 4y i) Lasi gl
An exterior non -load bearing skin of a building.

Detector: CaliCalf

A device that responds to a change in some energy — usually light — and
produces a readable signal.

Electrochromics: (S A gall g 53l 2a) o g S 5 S o 5a
Materials that change their color in response to changes in an electric field,
often used to change the transparency of glass laminates.

Electroluminescents:
Materials that luminescence or emit light when subjected to an electric field.

Fiber-optics: i pad) V)
Strands , cables or rods that carry light by internal reflection; used in
lighting and communications. The fibers can be glass or of PMMA.

Fluorescence: Lpaal) o Lasiall ) gall
fluorescence is the property of some atoms and molecules to absorb light at a
particular wavelength (higher energy) and to emit light (luminescence) of
longer wavelength. If the luminescence disappears rapidly after the exciting
source 1s removed, then it is termed fluorescence, but if it persists for a
second or more, it is termed phosphorescence.

HVAC: o) o) CanSi 5 4 gl 5 Adall ALY patida
An acronym for heating, ventilation and air conditioning.

IHluminance: sl
The density of light flux on a surface, the ratio of incident flux to the area
of the surface being illuminated.
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Laser: ool
An acronym for light amplification by the stimulated emission of radiation.
A quantum device for producing coherent (parallel) light .

LCD: Al S ym o) AL
Liquid crystal display. The typical display sandwiches a liquid crystal
solution between two polarizing sheets. When electric current is applied to
the crystals, they are aligned in such a manner so as to block transmitting
light.

Liquid crystals: Jilall iy <Y
Anisotropic molecules that tend to be elongated in shape and that have an
orientational order that can be changed with the application of energy.

Luminance: 5Lyl
The light flux that is reflected from a surface.

Luminescence: Adaliall 3} 5alf

The emission of light from a substance when electrons return to their
original energy levels after excitation. Luminescence is an overarching term
referring to any light production that involves the release of photons from
electron excitation.

Magnetorheological: LAl ol gall g g3l 2al
MR fluids go from fluid to solid when subjected to a magnetic field due to a
change in their rheological properties, including viscosity, plasticity, and
elasticity.

MEMS: Opdile @y g IS 5 Sl ALY jlaia
Microelectronic machines; typically small devices based on silicon chip
technologies that combine sensing, actuating and computing functions. The
term is an acronym for microelectromechanical system but today almost any
micro-scaled device is referred to as a MEMS device.

Microprocessor : s g g 9 SH)
The IC-driven arithmetic logic of a computer.

Micro-scale: oSkl e
Length dimensions on the micrometer to 0.1mm scale.
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Nanotechnology: Sl L g 3<3
The exploitation of the property differences between the scale of single
atoms to the scale of bulk behavior. Also, the fabrication of structures with
molecular precision.

Pervasive computing: oSl lim)
When computational and interactive devices are seamlessly integrated into
daily life.

Phase change: i) A ye
The transformation from one state (solid, liquid, gas) to another.

Phase transformation: Jsaill dla 5
Change that occurs within a metal system, most often refers to a change in
crystalline structure.

Photochromics: 48Uall & i Y G yeill die Leigl s Al 48300 o sall ¢ 5il aaf

dgaudill (34 PPN }‘ 3y ol 5
Materials that change their color in response to an energy exchange with
light or ultraviolet radiation.

Privacy film:
A type of film that is transparent from particular view angles and opaque
from other angles (often called view directional film).

Radiant:
Energy electromagnetic energy as photons or waves.

Radiation:
The emission of radiant energy.Reflectance the ratio of reflected to incident
radiation.

Reflection:

The amount of light leaving a surface. Surfaces are subtractive , so the
amount of reflected light must always be less than the arriving or incident
light. Furthermore, the angle of incidence is equal to the angle of reflection.

Refraction:

The bending of a light wave when it crosses a boundary between two
transparent mediums with different refractive indices.

Reverberation:
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reverberation is the continuance of collected sound reflection in a space.
The reverberation time is the amount of time it takes for a sound level to
drop by 60 dB after it has been cut off.

Semiconductor:

A nonmetallic material, such as silicon or germanium, whose electrical
conductivity is in between that of metals and insulators, but it can be
changed by doping.

Sensor:
A device that quantifies its energy exchange to provide measurement of an
external energy field.

Shape memory effect:

the ability of a material to be deformed from one shape to another and then
to return to its original shape after a change in its surrounding stimulus
environment (e.g., thermal, magnetic). In metals, this phenomenon is
enabled by a phase transformation.

Thermochromics:
materials that change their color in response to a thermal energy exchange
with the surrounding thermal environment.

Thermoelectric effect:
the conversion of a thermal differential into a current (Seebeck effect) and
vice versa (Peltier effect).

Thermophotovoltaic:
a device that converts longwave thermal radiation into electricity.

Thermotropics:
materials that change their optical properties due to a thermally produced
phase change.

Thin films:
A large class that is commonly used to refer to any thin amorphous film of
semiconductor layers.
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Database—Centralized and Federated:

A database is a “large collection of data in a computer, organized so that it
can be expanded, updated and retrieved rapidly for various uses’ (Webster’s
New World College Dictionary). The terms centralized and federated are
used by Bentley systems to describe the nature of the organization of the
information in a BIM. A centralized database implies all the data in a
single—centralized—Ilocation and managed all together by a single entity.
Federated means “united by common agreement under a central authority”
(Webster’s New World College Dictionary). A federated database consists of
various databases managed by different entities that have agreed upon a
system of working together to permit access to each of those databases. A
single entity can then oversee the management of the various databases,
without having to manage them in detail. In the real world, centralized
databases are generally either small and controlled or quite challenging to
manage due to their size and complexity. It is thus more realistic to plan on
intentionally federating the databases for a large complex construction
project than to hope to manage them in a centralized format.

Dimensionality—2D, 3D, 4D, 5D, nD

The common convention referring to the “geometric dimensions of some
physical or abstract system” (Webster's New World College Dictionary),
where 2D space is a flat plane; 3D space is three-dimensional space, e.g.,
length, width, and height; 4D space adds time as a dimension; 5D space will
generally refer to cost; and nD will refer to any other yet undetermined
quantity added to the mix, e.g., energy analysis, sustainable design, or
facilities management information.

File Format

The file format refers to the nature of the computer files extension, i.e., the
three letters after the period in a file name that indicate the software it is
authored by, or intended for. Software tools create files in their native file
format and often permit the translation of these files into other file formats
that make the information available to other software tools. This is at the
core of interoperability, the free (and complete) interchange of information
among various files of different file formats.

IFC:
IFC means industry foundation class; it is a term coined by the International
Alliance for Interoperability. The IFC is a standard file format for 3D




Glossary 3 yanal) LIS 3 pusa

models that will permit information to be exchanged among all models that
can be translated into this file format. It is an attempt to bring about
standards for a common language between the various model authoring and
analyzing software tools. The website www.iai-international.org will
provide more information on these concepts and standards.

Interface:

The interface of software is what we see on the screen. It is the visual
impression of the software and affects the possibilities for interaction on the
part of the user. A software tool is evaluated both by its interface and by its
ability to process data.

Link:

A link is a connection between elements; these elements may be elements
within a file or a file in its own right. Thus an icon (element) in a file can be
linked to another document so that document becomes “attached” to the host
file, and the information in that document is accessible through the host file
by clicking on the icon.

Mapping:
Mapping refers to the transfer of information from one format to another.

Method:

“A way of doing anything; mode; procedure; process, esp., a regular,
orderly, definite procedure or way of teaching, investigating, etc.”
(Webster's New World College Dictionary).

Model:

A model is a representation of an object or an idea, usually with a certain
degree of abstraction. A model is meant to represent reality—not to be
reality. As the model takes more factors into consideration that bring it
closer to representing reality, it can become more detailed and more
complex. In this text the meaning of level of detail refers to the physical
details that are represented in the model, i.e., how small the pieces of the
object are that can be seen in the model. The level of complexity refers to the
structure of the model and to the information that can be accessed through
the model; e.g., the model components such as architectural, structural,
mechanical, etc., will provide access to information that is contained in or
attached to these models.

Parametric:
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A parametric object or component is an object (or component) that permits a
(usually limited) choice of values for defined parameters. A parameter is a
variable value (as in a mathematical equation) that, when it changes, gives a
different but related characteristic to the original object. An example is a
steel beam in a 3D model that can have the size of the beam as one of its
parameters. This means that the specific beam in the model needs to have its
size specified, and it will thus reflect its physical size and weight accurately
in the model. The chosen values for the parameters generate parametric
information. In the case of the steel beam, the size of the beam implies a
variety of information that will be determined by its size, e.g., its width,
thickness, total weight (resulting from the length), etc.

Planning:

“To devise a scheme for doing, making, or arranging” (Webster's New
World College Dictionary) . The BIM processes largely improve the
planning activities of construction projects to reduce risk and waste and to
increase quality and profitability.

Prefabrication:

Prefabrication is challenging when the assembly takes place in the field. The
use of BIM permits the coordination of various project parameters so that it
becomes more likely that prefabrication is planned and implemented
successfully.

Project Team:
All the persons directly involved (on a more than occasional or one-time
basis) with the planning and realization of the construction project.

Schematic:

Project planning traditionally is arranged in phases. The first phase is
schematic design, followed by design development, then the construction
documentation phase

is completed before the bidding phase begins, and the last phase is the
construction of the project. The schematic phase includes all preliminary
planning for the project, and BIM models with a low level of detail are
proving very beneficial at this stage of the work.

Sequence:
A sequence refers to the order in which the tasks for a construction project
are completed. The BIM may include a series of images (movie) showing
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the order in which a project is assembled, and this is called a sequence
analysis; it is a visual way to show the construction schedule.

Simulation:

This means “the reproduction of the essential features of something, for
example, as an ad to study or training” or “the construction of a
mathematical model to reproduce the characteristics of a phenomenon,
system, or process, often using a computer, in order to infer information or
solve problems” (Encarta World English Dictionary). In our sense of the
word it will refer to the computer representations of objects and processes
related to construction projects. Also see Virtual.

Virtual Construction:

Virtual means not real, and this refers to the processes taking place in the
computer. Virtual construction is a term used by CIFE and Graphisoft to
describe the use of a 3D computer model to simulate not only the design of a
structure but also its assembly, the construction process. Virtual construction
will likely include the analysis of the construction time and costs of the
project through the use of a cost database connection and a link to
scheduling software. See Simulation.

Visualization:

Visualization is “the creation of a clear picture of something in the mind, or
a clear picture of something created in the mind” (Encarta World English
Dictionary). A 3D model is a symbolic representation of an object that is
designed to aid in the visualization of that object. This word is closely tied
to understanding and communication; it is necessary in a construction
project to transfer the visualization of one individual to others so that the
group can make progress on the same basis in the project. As was noted
under Communication, visualization does not necessarily imply correct
understanding either. It is, however, required to have a correct visualization
to generate correct understanding of a subject or object.

X-Ref

X-Ref is a term used in AutoCAD that means cross-reference. It is a file that
exists outside of the actual project file, but is referenced in the project file so
that it actually appears to be part of it. The advantage of an X-Ref is that
since it exists in its own right, it can be modified independently and used in
multiple host files. Thus updating an X-Ref will update all projects using
that particular file. The concept is very similar to that of library part or
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module in other software tools. An X-Ref can be an entire project in its own

right, and several layers of embedded X-Refs are not uncommon in complex
projects.




Influence of Information Technology on the Development of Architectural Ideology

Summary:

[lumanity lives now, in the age of information technology, with its all
manifestations and effects, in the all aspects of the daily life, as
technology has a clear influence on the human ideology, in general, and
the architectural ideology, in particular, which is greatly influenced by the
surrounding changes, whether cultural, religious, environmental, or
technological, till architecture transferred from the architecture of stones,
narrow spaces, and limited areas to a new horizon through time. So, there
was a clear diversity in the materials of construction, the ways of
structure, and its sequence with unlimited shapes.

As a result of the quick development of the age in which we live, and the
clear role of information technology in our life, and the easy way by
which we can get the information helping in overcoming many obstacles,
we should work hard and fast to keep pace with the continual
development of information technology, and determine how to benefit
from this technology in developing architecture and architecture
ideology.

The subject of this research is the development of information technology
and its influence on architecture ideology and how to deal with this
technology and understand its positive and negative aspects.

So, the research is divided into four parts containing nine chapters.

The first part tackles information technology and its new world. The first
chapter focuses in the study of the concepts and scientific terms related to
Information technology and architecture ideology, and clarified the stages
of its development, through history, and show the extent to which
architecture ideology associates with technology. [ hereas, the second
chapter tackles the dimensions of the emergence of information
technology and its effect on architecture and construction , in general, and
clarifies the most important concepts and theories that were changed and
originated as a result of the emergence of information technology.

The second part tackles the influence of information technology on
design tools, design process, manufacture and production process, being
the medium through which the architect materializes his ideas, and this
can be achieved through an analytical comparison between the situations
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before and after information technology. The first chapter tackles the
influence of information technology on design tools to determine the
differences between traditional design tools and design tools in the age of
information technology. []hereas, the second chapter tackles the
influence of information technology on design process, through analyzing
the design process, in the age of information technology, and the
potentials made possible to architectural ideology. The third chapter
tackles the influence of information technology on the manufacture and
production process and the use of digital techniques, in its all forms, in
producing and manufacturing the elements of the building.

The third part tackles the study of contemporary architecture, in the shade
of the new reliability [architecture of motives), through studying the
elements of the building. The first chapter tackles the influence of
information technology on the structural formation and the possibilities
that information technology gave, the possibilities which, in turn, helped
in creating formations and structural solutions characterized by boldness
and complexity which are overcome by computer programs and digital
techniques. The second chapter tackles the influence of information
technology on the materials limiting the space and development of the
concept of using materials and the emergence of new shapes of materials.
Smart materials, the most important of these new materials, are integrated
with control systems and communication systems, which resulted in the
emergence of what is called smart architecture and its different
applications. The third chapter tackles the influence of information
technology on the function and space. It, also, tackles the change of the
nature and the shapes of the job, which, in turn influenced the use of
space. This chapter, as well, focuses on the aspects of influencing the
shape and the formation of the space, and the role of the architect in
dealing with these changes.

And for the fourth and last part, itsl dedicated to the case study, the
museum of virtual reality, which is a clear example of the influence of
information technology on the architecture ideology, on all levels; tools
used in design, design process, manufacture and production process, and
structural formations, used materials limiting the space and the function
of the space.
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The case study ends in posing the conclusions which are divided into two
sections. The first section tackles the theoretical conclusions, whereas the
second section tackles the conclusions related to the case study, and the
recommendations associated with the core of the research and its objects.
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