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Abstract: The computer based analytical model of a bulb flat is a component of a larger project where an analytical model of a ship hull is developed. The
calculus domain of a bulb flat is defined starting from its main dimensions and it is discretized in polygons. We used notions of computer aided analytical
geometry in order to define the boundary of the domain. The number of inner points along the fillets is parameterized. The output values of the model are
the geometrical characteristics and they are compared with the values found in the manufacturers' data sheets. In order to have an effective solution we
developed a software consisting of more than 2000 computer code lines. The original program is flexible, being possible to add new bulb flat dimensions.
After extensive tests for various dimensions of the bulb flats and inner points in which a fillet is discretized we draw the conclusion that the results are
accurate. Moreover, for fillets' discretization angles larger than 10 there is a very slight improvement of the accuracy. This computer aided analytical model is
important because it offers the product moment of area, value that cannot be found in the manufacturers' brochures where are also missing some bulb flats
dimensional variants. The analytical model may be included in upper level of complexity models or in computer aided hybrid models. The solution may be
considered an inspirational environment in order to conceive other analytical models.
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Abstract: The development of the computer aided analytical models is useful for the knowledge integration process that leads to hybrid models of the
complex phenomena. The authors have a long run experience in conceiving original software instruments in mechanical engineering, at present being
explored new paradigms. The resulting general concepts may be used to create new software general libraries and, further on, to easily develop new software
instruments. From this standpoint, the new general definitions are paramount for the upper level developments. In this way, the general definitions of the
calculus domain are tested by implementing the according data processing operations included in the definition-calculus visualization triad. The calculus
domain is divided in polygonal geometrical entities, similar to the LEGO pieces that may be added or extracted. The definition is general because a set of
polygons may be used for the approximate discretization of any continuous domain The computer code developed by us is structured in several header files
that may be reused in other projects and the results' accuracy was tested in several case studies. The paper conceived as a progress report also presents the
strengths of our approach and the future development directions.
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Abstract: The paper presents an original computer based method used for the discretization of the ship hull cross sections, activity which is a part of a larger
project - the ship hull analytical model. We started the discretization process with the so called 'typical sections'. The resulting 'templates' are useful because
the parameterized analytical models may be reused for a particular frame which has particular dimensions, i.e. thickness of the side outer/inner shell plates.
The section was divided into 'simple' shapes, i.e. rectangles, circles, half-circles, quarter-circles, polygons and bulb flats. A sign which may be either +1 or -1
is assigned to each 'simple' shape in order to create a Boolean algebra. The specific data which define the 'simple' shapes was stored in spreadsheet
documents where it can be easily identified, filtered and saved in CSV format in order to be loaded in the upper-level data processing application. We already
created an application which lists the data included in a selectable CSV file in order to test the header files already developed in the 'calculus domains'
software development project and to verify the correctness of the cross section discretization. The results are used to compute the weighting forces which
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are used to develop the loads' model. The discretization is also useful to compute the geometrical characteristics of the sections to be used in the calculus of
the stresses and of the displacements.
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Abstract: Appropriate dimensioning of the electric drives belonging to the steering gear of a ship is based on the maximum values of the torque applied on
the rudder's shaft. Evaluation of the moment may be done in several ways. The paper presents a method based on dimensionless coefficients given as
diagrams. To express analytically the diagrams resulted from experimental studies, we use a digitization stage followed by an interpolation process based on
spline functions. The output data of this stage consist of the spline functions coefficients stored in text files using the CSV format. An original application was
developed, program which considers a general balanced rudder with a parameterised balance ratio and two directions of motion, ahead and astern. The
output data of the application is the moment applied on the rudder's shaft with respect to the angle of attack for the both directions of motion. We plan to
continue the study by considering a general shape of the rudder, in this case being required a new algorithm. The results of the new approach may be tested
using the output data of this study.
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Abstract: Information presented graphically as diagrams may be expressed analytically in order to be used in computer based analytical models. The paper
presents several methods to extract the coordinates of the points which define a curve whose drawing is stored as a pdf or as an image file. The output
information is expressed as text files in CSV format which may be easily accessed by other applications. If the data extraction methods are used for a complex
pattern of curves, such as the sectional lines of a ship hull body plane, there must be conceived a hierarchy of data structures which makes the information
readily accessible from upper level models. The analytically expressed sectional lines are useful to model the buoyancy forces, which are a part of the loads'
submodel and of the buoyancy centre's location, necessary to solve the ship equilibrium problems. After we convert the coordinates of the drawing in units
of length by using scaling and translation, we analyse a sectional line and we conclude that its complex shape may be expressed as a piecewise-defined
function of the breadth with respect of the draft. The necessary data used to structure the information of the body plan is also presented in the paper.
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Abstract: Analytical and numerical models of the structures use the geometrical characteristics in most of the problems, such as: calculus of the stresses, of
the displacements, in elastic stability problems and others. Being an important problem to be solved, we conceived general methods to compute the
geometrical characteristics. Along the time, an interesting question for us was how our calculus methods may be linked to the existing commercial software
applications. From this standpoint we started to extensively test the CAD/CAE applications in order to understand their generality and flexibility in the
calculus of the geometrical characteristics and, further on, of the stresses. We followed several aspects: if the boundary of a section may be automatically
loaded, if there are 'tricks' regarding the definition of the model in the current CAD application, if there are commands/functions for the automatic calculus
of the geometrical characteristics and how the results may be exported. We tested AutoCAD, NX, FEMAP/NASTRAN and ANSYS, detailed information regarding
the solutions being presented for each CAD. Last but not least, this study is interesting in order to test the results of our computing methods and to assess
their accuracy and their level of generality.
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Abstract: A thorough analysis reveals that the approximation theory has various applications in the computer aided engineering. The early ideas about
approximation and spline functions were related to the graphical aspects in the general design of a motor vehiclel. Since then, the ideas evolved together
with the tremendous progress of the computer science which offered software platforms with advanced numerical methods' solvers. Beside the original
computer instruments we developed, a far better idea is to gather 'la creme de la creme', the best of the best software concepts and solutions in a unique
strategy of development. This meta-level of understanding and integration is useful for the rapid development of computer based hybrid models to be used
in complex research problems. We consequently selected GNU OCTAVE as a scientific programming platform which might provide the solutions (in various
forms) of the interpolation problems using spline functions. The initial solution(4) was constantly upgraded with respect to the context of the case studies to
be solved. After 98 interpolation problems solved over 5 years, new important facilities were added to the initial software solution. The main directions are:
generalization of the program which should not include case studies dedicated sequences (no hard coded sequences), several and more reliable links to
upper level applications and new facilities used to control the aspect of the graphical output because the visual control may evaluate the output data in a
more effective way than the mathematical/technical conditions. The upgraded version of the software may be considered a milestone in the progress of the
'general modeling original platform development' concept(9).
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Abstract: The paper explores the possibility to create a general data management system based on doubly connected circular lists. This system would be
very useful for the rapid development of the computer based models in engineering. The basic element of the list must have a general structure because it is
the basic 'building block' in the concept development. Several solutions were studies, two of them being finally considered for extensive tests. The first
solution is based on the 'union' data type which is simple and robust, but it has a series of inconveniencies. The second solution includes the declaration of a
pointer to a random location in memory, at that address being found a given data type. The declaration is general, but the handling of a given data type
requires particular declarations and functions. This latest solution is the most general one and it may be used to develop software for the most common data
types, which will be useful for the rapid development of the upper level of complexity software applications. So far, the testing of the solutions and of their
variants is still in progress in order to have a more accurate insight.
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Abstract: The paper is an exploratory research regarding the identification of some of the basic ideas used to conceive solutions of general-defined
problems. In this way, there is firstly presented the set of ideas used to choose the type of model to be developed. The general problem solver and the
related problems are also presented in the paper. In this case there is used a greedy approach which may lead to large run time values of the according
software. To significantly decrease the computer time used to solve such a problem, there is also presented a method used to minimize the search space of
the candidate solutions, in this case being used an intelligent solver, that is more effective than the greedy method. Two examples of models based on the
previously presented general directions are also given. The first example presents an algorithm used to solve an equilibrium problem in ship strength
problems. The second example is in electronic engineering. The ideas presented in the paper are important to identify the concepts employed to design
modeling strategies and also for the development of the original software instruments structured as reusable libraries.
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Abstract: The paper presents an initial study concerning the form factors for shear, for a rectangular and for a circular cross section, being used an analytical
method and a numerical study. The numerical study considers a division of the cross section in small areas and uses the power of the definitions in order to
compute the according integrals. The accurate values of the form factors are increasing the accuracy of the displacements computed by the use of the strain
energy methods. The knowledge resulted from this study will be used for several directions of development: calculus of the form factors for a ring-type cross
section of variable ratio of the inner and outer diameters, calculus of the geometrical characteristics of an inclined circular segment and, using a Bool algebra
that operates with geometrical shapes, for an inclined circular ring segment. These shapes may be used to analytically define the geometrical model of a
complex composite section, i.e. a ship hull cross section. The according calculus relations are also useful for the development of customized design
commands in CAD commercial applications. The paper is a result of the long run development of original computer based instruments in engineering of the
authors.
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Abstract: Experimental data reduction is an important topic because the resulting information is used to calibrate the theoretical models and to verify the
accuracy of their results. The paper presents some ideas used to extract a subset of points from the initial set of points which defines an experimentally
acquired curve. The objective is to get a subset with significantly fewer points as the initial data set and which accurately defines a smooth curve that
preserves the shape of the initial curve. Being a general study we used only data filtering criteria based geometric features that at a later stage may be related
to upper level conditions specific to the phenomenon under investigation. Five algorithms were conceived and implemented in an original software
consisting of more than 1800 computer code lines which has a flexible structure that allows us to easily update it using new algorithms. The software
instrument was used to process the data of several case studies. Conclusions are drawn regarding the values of the parameters used in the algorithms to
decide if a series of points may be considered either noise, or a relevant part of the curve. Being a general analysis, the result is a computer based trial-and-
error method that efficiently solves this kind of problems.
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Abstract: Conceiving computer based instruments is a long run concern of the authors. Some of the original solutions are: optimal processing of the large
matrices, interfaces between the programming languages, approximation theory using spline functions, numerical programming increased accuracy based
on the extended arbitrary precision libraries. For the rapid development of the models we identified the following directions: atomization, 'librarization’,
parameterization, automatization and integration. Each of these directions has some particular aspects if we approach mechanical design problems or
software development. Atomization means a thorough top-down decomposition analysis which offers an insight regarding the basic features of the
phenomenon. Creation of libraries of reusable mechanical parts and libraries of programs (data types, functions) save time, cost and effort when a new
model must be conceived. Parameterization leads to flexible definition of the mechanical parts, the values of the parameters being changed either using a
dimensioning program or in accord to other parts belonging to the same assembly. The resulting templates may be also included in libraries. Original
software applications are useful for the model's input data generation, to input the data into CAD/FEA commercial applications and for the data integration
of the various types of studies included in the same project.
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Abstract: Our previous computer based studies dedicated to structural problems using analytical methods defined the composite cross section of a beam as
aresult of Boolean operations with so-called 'simple' shapes. Using generalisations, in the class of the 'simple' shapes were included areas bounded by
curves approximated using spline functions and areas approximated as polygons. However, particular definitions lead to particular solutions. In order to
ascend above the actual limitations, we conceived a general definition of the cross sections that are considered now calculus domains consisting of several
subdomains. The according set of input data use complex parameterizations. This new vision allows us to naturally assign a general number of attributes to
the subdomains. In this way there may be modelled new phenomena that use map-wise information, such as the metal alloys equilibrium diagrams. The
hierarchy of the input data text files that use the comma-separated-value format and their structure are also presented and discussed in the paper. This new
approach allows us to reuse the concepts and part of the data processing software instruments already developed. The according software to be
subsequently developed will be modularised and generalised in order to be used in the upcoming projects that require rapid development of computer
based models.
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Abstract: Decision making process has a great influence in the development of a given project, the goal being to select an optimal choice in a given context.
Because of its great importance, the decision making was studied using various science methods, finally being conceived the game theory that is considered
the background for the science of logical decision making in various fields. The paper presents some basic ideas regarding the game theory in order to offer
the necessary information to understand the multiple-criteria decision making (MCDM) problems in engineering. The solution is to transform the multiple-
criteria problem in a onecriterion decision problem, using the notion of utility, together with the weighting sum model or the weighting product model. The
weighted importance of the criteria is computed using the socalled Step method applied to a relation of preferences between the criteria. Two relevant
examples from engineering are also presented. The future directions of research consist of the use of other types of criteria, the development of computer
based instruments for decision making general problems and to conceive a software module based on expert system principles to be included in the Wiki
software applications for polymeric materials that are already operational.
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Abstract: A circular settling tank is an open reservoir used for the gravitational separation of the sludge and of the clarified water which is discharged in the
launder which is mounted at the periphery of the basin. The extraction of the sludge is done by the use of a rotating half-bridge which sweeps the sludge,
vacuums it using a system of scrapping blades and suction pipes, collects it in some local sludge chambers and pour it in a central collecting tank. The
rotating half-bridge is a complex structure under a complex system of loads, therefore advanced instruments of investigation are required to assess the state
of strains and stresses in this structure. Until now an analytical model was developed based on the hypotheses specific to the strength of materials academic
discipline. The numerical models presented in the paper use the finite element method to determine the displacements of the main beam loaded by the
weight of the structure and by the Archimedes. forces. The results of the models developed so far are conclusive for the future directions of research which
aims a higher degree of accuracy of the models and of the according research methodology.
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Abstract: The rotating half-bridge of a settling tank is employed to sweep the sludge from the wastewater and to vacuum and sent it to the central collector.
It has a complex geometry but the main beam may be considered a slender bar loaded by the following category of forces: concentrated forces produced by
the weight of the scrapping system of blades, suction pipes, local sludge collecting chamber, plus the sludge in the horizontal sludge transporting pipes;
forces produced by the access bridge; buoyant forces produced by the floating barrels according to Archimedes. principle; distributed forces produced by the
weight of the main bridge; hydrodynamic forces. In order to evaluate the hydrodynamic loads we have conceived a numerical model based on the finite
volume method, using the ANSYS-Fluent software. To model the flow we used the equations of Reynolds Averaged Navier-Stokes (RANS) for liquids together
with Volume of Fluid model (VOF) for multiphase flows. For turbulent model k-epsilon we used the equation for turbulent kinetic energy k and dissipation
epsilon. These results will be used to increase the accuracy of the loads. sub-model in the theoretical models, i.e. the finite element model and the analytical
model.
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Abstract: Computer based analytic models that use the strength of materials theory are inheriting the accuracy given by the basic simplifying hypotheses.
The according assumptions were rationally conceived hundreds of years ago in an age when there was no computing instrument, therefore the minimization
of the necessary volume of calculi was an important requirement. An initial study was an attempt to evaluate how 'thin' may be the walls of an open section
in order to have accurate results using the analytic calculus method. In this initial study there was compared the calculus of the rectangular sections loaded
by twisting moments vs. a narrow section under the same load. Being compared analytic methods applied for a simple shape section, a more thorough study
was required. In this way, we consider a thin wall open section loaded by a twisting moment, section which is discretized in 'narrow' rectangles. The ratio of
the sides of the 'narrow' rectangles is the variable of the study. We compare the results of the finite element analysis to the results of the analytic method.
The conclusions are important for the development of computer based analytic models which use parametrized sections for which different sets of calculus
relations may be used.
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Abstract: Analytical and numerical computer based models require analytical definitions of the calculus domains. The paper presents a method to model a
calculus domain based on a bool algebra which uses solid and hollow polygons. The general calculus relations of the geometrical characteristics that are
widely used in mechanical engineering are tested using several shapes of the calculus domain in order to draw conclusions regarding the most effective
methods to discretize the domain. The paper also tests the results of several CAD commercial software applications which are able to compute the
geometrical characteristics, being drawn interesting conclusions. The tests were also targeting the accuracy of the results vs. the number of nodes on the
curved boundary of the cross section. The study required the development of an original software consisting of more than 1700 computer code lines. In
comparison with other calculus methods, the discretization using convex polygons is a simpler approach. Moreover, this method doesn't lead to large
numbers as the spline approximation did, in that case being required special software packages in order to offer multiple, arbitrary precision. The knowledge
resulted from this study may be used to develop complex computer based models in engineering.
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Abstract: Automatic data processing and visualization in the finite elements analysis of the structural problems is a long run concern in mechanical
engineering. The paper presents the 'common database' concept according to which the same information may be accessed from an analytical model, as
well as from a numerical one. In this way, input data expressed as comma-separated-value (CSV) files are loaded into the Femap/Nastran environment using
original API codes, being automatically generated: the geometry of the model, the loads and the constraints. The original APl computer codes are general,
being possible to generate the input data of any model. In the next stages, the user may create the discretization of the model, set the boundary conditions
and perform a given analysis. If additional accuracy is needed, the analyst may delete the previous discretizations and using the same information
automatically loaded, other discretizations and analyses may be done. Moreover, if new more accurate information regarding the loads or constraints is
acquired, they may be modelled and then implemented in the data generating program which creates the 'common database'. This means that new more
accurate models may be easily generated. Other facility consists of the opportunity to control the CSV input files, several loading scenarios being possible to
be generated in Femap/Nastran. In this way, using original intelligent APl instruments the analyst is focused to accurately model the phenomena and on
creative aspects, the repetitive and time-consuming activities being performed by the original computer-based instruments. Using this data processing
technique we apply to the best Asimov's principle 'minimum change required / maximum desired response’.
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Abstract: The paper presents an original analytical model of the hydrodynamic loads applied on the half-bridge of a circular settling tank. The calculus
domain is defined using analytical geometry and the calculus of the local dynamic pressure is based on the radius from the center of the settling tank to the
current area, i.e. the relative velocity of the fluid and the depth where the current area is located, i.e. the density of the fluid. Calculus of the local drag forces
uses the discrete frontal cross sectional areas of the submerged structure in contact with the fluid. In the last stage is performed the reduction of the local
drag forces in the appropriate points belonging to the main beam. This class of loads is producing the flexure of the main beam in a horizontal plane and
additional twisting moments along this structure. Taking into account the hydrodynamic loads, the results of the theoretical models, i.e. the analytical model
and the finite element model, may have an increased accuracy.
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Abstract: The paper presents an original computer based analytical model of a half-bridge belonging to a circular settling tank. The primary unknown is
computed using the force method, the coefficients of the canonical equation being calculated using either the discretization of the bending moment diagram
in trapezoids, or using the relations specific to the polygons. A second algorithm based on the method of initial parameters is also presented. Analyzing the
new solution we came to the conclusion that most of the computer code developed for other model may be reused. The results are useful to evaluate the
behavior of the structure and to compare with the results of the finite element models.
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Abstract: Experimental data processing is an issue that must be solved in almost all the domains of science. In engineering we usually have a large amount of
data and we try to extract the useful signal which is relevant for the phenomenon under investigation. The criteria used to consider some points more
relevant then some others may take into consideration various conditions which may be either phenomenon dependent, or general. The paper presents
some of the ideas and tests regarding the identification of the best set of criteria used to filter the initial set of points in order to extract a subset which best
fits the approximated function. If the function has regions where it is either constant, or it has a slow variation, fewer discretization points may be used. This
means to create a simpler solution to process the experimental data, keeping the accuracy in some fair good limits.
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Abstract: This paper presents new approaches regarding the use of Product Lifecycle Management concept to achieve knowledge integration of the
academic disciplines in the maritime education context. The philosophy of the educational system is now changing faster worldwide and it is in a continuous
developing process. There is a demand to develop modern educational facilities for CAD/CAE/CAM training of the future maritime engineers, which offers
collaborative environments between the academic disciplines and the teachers. It is well known that the students must understand the importance of the
connectivity between the academic disciplines and the computer aided methods to interface them. Thus, besides the basic knowledge and competences
acquired from the CAD courses, students learn how to increase the design productivity, to create a parametric design, the original instruments of automatic
design, 3D printing methods, how to interface the CAD/CAE/CAM applications. As an example, the Strength of Materials discipline briefly presents alternate
computer aided methods to compute the geometrical characteristics of the cross sections using the CAD geometry, creation the free body diagrams and
presentation the deflected shapes of various educational models, including the rotational effect when the forces are not applied in the shear center, using
the results of the FEM applications. During the computer aided engineering academic disciplines, after the students design and analyze a virtual 3D model
they can convert it into a physical object using 3D printing method. Constanta Maritime University offers a full understanding of the concept of Product
Lifecycle Management, collaborative creation, management and dissemination.
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Abstract: Various engineering calculi use integral calculus in theoretical models, i.e. analytical and numerical models. For usual problems, integrals have
mathematical exact solutions. If the domain of integration is complicated, there may be used several methods to calculate the integral. The first idea is to
divide the domain in smaller sub-domains for which there are direct calculus relations, i.e. in strength of materials the bending moment may be computed in
some discrete points using the graphical integration of the shear force diagram, which usually has a simple shape. Another example is in mathematics, where
the surface of a subgraph may be approximated by a set of rectangles or trapezoids used to calculate the definite integral. The goal of the work is to
introduce our studies about the calculus of the integrals in the transverse section domains, computer aided solutions and a generalizing method. The aim of
our research is to create general computer based methods to execute the calculi in structural studies. Thus, we define a Boolean algebra which operates with
'simple' shape domains. This algebraic standpoint uses addition and subtraction, conditioned by the sign of every 'simple' shape (-1 for the shapes to be
subtracted). By 'simple' shape or 'basic' shape we define either shapes for which there are direct calculus relations, or domains for which their frontiers are
approximated by known functions and the according calculus is carried out using an algorithm. The 'basic' shapes are linked to the calculus of the most
significant stresses in the section, refined aspect which needs special attention. Starting from this idea, in the libraries of 'basic' shapes, there were included
rectangles, ellipses and domains whose frontiers are approximated by spline functions. The domain triangularization methods suggested that another
'basic' shape to be considered is the triangle. The subsequent phase was to deduce the exact relations for the calculus of the integrals associated to the
transverse section problems. Thus we use a virtual rectangle which is framing the triangle, being generated supplementary right angled triangles. The sign of
rectangle and the signs of the supplementary triangles are conditioned by the sign of the initial triangle. In this way, a generally located triangle for which we
have direct calculus relations may be used to generate the discretization of any domain in transverse section associated integrals. A significant consequence
of the paper is the opportunity to create modern computer aided engineering applications for structural studies, which use: intelligent applied mathematics
background, modern informatics technologies and advanced computing techniques, such as calculus parallelization.
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Abstract: Computer aided engineering is based on models of the phenomena which are expressed as algorithms. The implementations of the algorithms are
usually software applications which are processing a large volume of numerical data, regardless the size of the input data. In this way, the finite element
method applications used to have an input data generator which was creating the entire volume of geometrical data, starting from the initial geometrical
information and the parameters stored in the input data file. Moreover, there were several data processing stages, such as: renumbering of the nodes meant
to minimize the size of the band length of the system of equations to be solved, computation of the equivalent nodal forces, computation of the element
stiffness matrix, assemblation of system of equations, solving the system of equations, computation of the secondary variables. The modern software
application use pre-processing and post-processing programs to easily handle the information. Beside this example, CAE applications use various stages of
complex computation, being very interesting the accuracy of the final results. Along time, the development of CAE applications was a constant concern of the
authors and the accuracy of the results was a very important target. The paper presents the various computing techniques which were imagined and
implemented in the resulting applications: finite element method programs, finite difference element method programs, applied general numerical methods
applications, data generators, graphical applications, experimental data reduction programs. In this context, the use of the extended precision data types
was one of the solutions, the limitations being imposed by the size of the memory which may be allocated. To avoid the memory-related problems the data
was stored in files. To minimize the execution time, part of the file was accessed using the dynamic memory allocation facilities. One of the most important
consequences of the paper is the design of a library which includes the optimized solutions previously tested, that may be used for the easily development of
original CAE cross-platform applications. Last but not least, beside the generality of the data type solutions, there is targeted the development of a software
library which may be used for the easily development of node-based CAE applications, each node having several known or unknown parameters, the system
of equations being automatically generated and solved.
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Abstract: Optical methods in experimental mechanics are important because their results are accurate and they may be used for both full field interpretation
and analysis of the local rapid variation of the stresses produced by the stress concentrators. Researchers conceived several graphical, analytical and
numerical methods for the experimental data reduction. The paper presents an original computer method employed to compute the analytic functions of
the isostatics, using the pattern of isoclinics of a photoelastic model or coating. The resulting software instrument may be included in hybrid models
consisting of analytical, numerical and experimental studies. The computer-based integration of the results of these studies offers a higher level of
understanding of the phenomena. A thorough examination of the sources of inaccuracy of this computer based numerical method was done and the
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conclusions were tested using the original computer code which implements the algorithm.
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Abstract: Research and design engineers usually use three sources of information: analytic models, numerical models and experimental studies. Analytic
and numerical models are theoretical models which must be calibrated and verified regarding the accuracy of their results using the data acquired from
experimental studies. If these models are deeply integrated from the beginning, the overview result is a hybrid model. From this standpoint, the paper
presents the underlying concepts and studies employed to create a hybrid model of a weighting device. The paper presents the analytic background of the
problem to be solved, the numerical model and the dimensioning of the experimental device. The study is still in progress, the following stages being the
manufacturing of the device and calibration of the weighting platform.
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Abstract: Physical phenomena in engineering are studied using several types of research instruments. In the class of the theoretical instruments may be
considered the analytic and numeric models and the category of the practical approaches includes the experimental studies. However, complex phenomena
require information resulted from several types of studies. The integration of the information may be done using original software applications which offer
speed, accuracy and flexibility in the context of that certain project. If the research plan considers right from the beginning the integration of the results of
different types of studies in a unique investigation methodology, the model of the phenomenon may be considered hybrid.

The paper presents several research projects in engineering, the project dedicated to the strains and stresses in the cylinder block is the most complex one
and it required several studies of different types, together with original software employed to integrate the data. It may be considered a relevant example of
hybrid model.

To conclude, the analysis of the phenomenon to be studied must lead to a certain high overview which offers the grounds of a holistic approach in the design
of the research plan. Thus, there must be identified all the sources of experimental data, using various experimental techniques, even the redundant
information being useful for cross-checking purposes.
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Abstract: The paper is inspired by the computer based solutions developed over a period of almost 30 years. Thus, the original computer based solutions
were developed for a wide range of problems: computer aided geometry for domain definition, data generators for finite element applications, output data
file processors with visualization facilities, matrices defined as random access files with a wide range of subsequent applications in several disciplines and
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domains of science, FDM and FEM applications,, customized solutions for heat transfer problems, computational fluid dynamics, experimental data
reduction software applications, virtual reality facilities, semi-numeric modeling, computer based decisions. Dedicated solutions were developed for applied
elasticity problems related to marine engineering problems as we as naval architecture problems: ship strength computing based on the method of initial
parameters, geometrical characteristics of the cross sections, automatic calculus of the stresses of a general-shaped section and others. Most of these
applications present the output data in a graphical way, in order to be more relevant for a structural analyst. Another objective was to offer not only values of
different parameters, but laws of variation which may be used in other subsequent analytic studies. According to the complexity of the problem to be solved,
these applications are in a range which starts at the data-crunching level up to complex and intelligent solutions, some of them being implemented in
programs of tens of thousands of computer code lines.

The paper presents the main features of each computer based solution, the connectivity with other solutions, the possibility to extend or adapt a given
solution for a particular case study. Last but not least, there must be noticed that computer based solutions may be used in several directions of
development: research, design and education.
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Abstract: This paper presents the modern education principles for Computer Aided Design, Computer Aided Manufacturing and Computer Aided Engineering
(CAD/CAM/CAE) Training Centre of the future maritime engineers. To improve, share and distribute our training we combine the classical pedagogical
approaches with the web-based learning which provides interactivity for students, the possibility of exchanging views, opinions and materialsin a
multimedia environment. According to the actual concept, the teaching and learning will be interactive and live. The paper presents the means to enhance
the quality of training programs of study using the long term experience of the authors in this field. The authors settle the principles of implementation of a
special Training Centre using e-Learning in Constanta Maritime University (CMU) and introduce the modern concepts and technologies for the acquisition of
Product Lifecycle Management knowledge.
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Abstract: Most of the real structures are statically indeterminate and they cannot be analytically computed by simply applying the equilibrium conditions.
This is why students must possess the appropriate knowledge to approach this type of problems, a first solution being based on analytic methods. The paper
presents a case-study regarding the use of the Mohr-Maxwell method to conceive a solution which, once implemented, it can be used to solve a series of
educational models. The original software application has many parameters and it can be easily used by the professor in order to solve the indeterminancy
for other structures which have a similar or simpler shape. Moreover, using the specific attributes of the symmetrical and anti-symmetrical structuresand
applying the superposition principle, several other problems may be solved. The original software was developed in MINGW using ECLIPSE and it consists of
1100 computer code lines for the basic modules and for the case studies solved, until now.
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Abstract: One of the measures frequently undertaken to minimize the cost of a structure is to use pre-engineered members, such as I-shaped members. The
designer must take into consideration the behavior of such pre-engineered beams, being aware about the applied elasticity phenomena which might impose
additional conditions regarding the numerical model. The paper presents some interesting aspects regarding the shear center issue, which may be applied in
the concept and the design of the structures. Beside the theoretical aspects, there is presented a comparative study of two finite element models. Some
practical conclusions are drawn, together with the identification of a new direction of study regarding the automatic calculus of the structures.
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Abstract: Research projects require advanced and appropriate means of investigation which might use theoretical approaches like analytic methods,
numerical methods as well as experimental studies. A high degree of integration may be achieved if the main instrument to be used is the computer.
Moreover, the effectiveness of each study is increased if computer based methods are conceived. From this standpoint, the paper presents an analytic
method to compute the points which define the isostatic curves on the surface of the photoelastic coating, using the isoclines defined as sets of points.
Several methods to process the data are presented and a computer code may be easily developed using these relations; this computer code may increase
the effectiveness of the data processing in terms of accuracy, time and volume of the data.
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Abstract: Structuralchanges occurring in the superficial layers of samples processed through electrical sparking method has major influences for increasing
the wear resistance. The paper shows some theoretical and experimental aspects with respect to superficial hardening of the grey cast irons and carbon
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Abstract: The aim of this study is to present a mathematical model of the wave pressure in the Diesel injection system. The injection process of a high-speed
Diesel engine was studied in detail, using an original computer program developed in MATLAB. The governing equations are solved by the use of the finite
difference method with central pattern at space coordinate in combination with the separation of flux vector. Simulations show satisfactory results, but
improvements are possible. Since the models are developed for certain conditions it was not expected to be valid for all working conditions.
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Abstract: The paper is based on a series of educated observations and case studies regarding the role of the corrosion in the actual maritime conditions.
Together with the salt-saturated atmosphere specific to the maritime environment, pollution is an additional hazard which must be taken into consideration
in the protection against the corrosion. The study of the corrosion phenomena requires interdisciplinary approaches the accordingly modification of the
curricula being an actual imperative teaching methods.
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Abstract: The aim of the paper is to establish a set of criteria employed to ascertain the best methods of teaching for the marine engineer cadets. The results
of the paper are useful to create optimum curricula and an according plan of investments as well as proper lesson plans.
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Abstract: The main objective of this work is quantifying the influence of simulation programs used in the classes taught in the discipline process in internal
combustion engines. We measured the quantity and quality of theoretical knowledge acquired and the time used for this activity. Finally it is presented a
comparative study between using the classic method of teaching and the simulation programs.
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Abstract: The paper presents the actual stage and original research carried out by the authors along the past 20 years where the inter-disciplinary and inter-
domain approaches were successfully employed to solve complex problems. Management of change based on intelligent solutions can rely on creative inter-
disciplinary and inter-domain syntheses in order to be more adaptive and more effective to the actual dynamic and complex conditions.
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Abstract: The paper presents the research dedicated to the improvement of the mechanical properties and the resistance to corrosion by the use of the
deposition of thin layers on the metallic surface of the mechanical parts. The results are a technological advancement which leads to high reliability and low
costs for most of the metallic parts. Advanced experimental research studies were performed in order to establish the most proper parameters of the thin
layer and of the processing technology parameters. Results were compared one to the other and useful concluding remarks were drawn. New directions of
research were also identified. An effective management of the technological change must rely on the surface engineering research which offers large saving
for both existing equipment and parts to be manufactured in the future.
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Abstract: The paper presents the multidisciplinary studies dedicated to the minimization of the residual stresses in an Acrylonitrile-Butadiene-Styrene part.
The first stage of the study consists of an experimental research employed to measure the physical characteristics of the polymeric material. The next stage is
a simulation of the moulding process for a plate-wise specimen made of the material previously tested, being interested by the values of the residual
stresses. The next stage is the experimental research of the residual stresses by the use of the hole-drilling method applied on the previously simulated plate-
wise specimen. The results of the two studies are close one to the other and the conclusion regarding the material and the parameters employed for the
simulation are used for the next study dedicated to the simulation of the moulding process for a complex part. Several studies were performed in order to
find the best parameters of the moulding process which lead to a minimum level of the residual stresses. Other parts made of the same material may be also
simulated in order to minimize the residual stresses. We conclude considering that a high degree of confidence regarding the results of the numerical model
may be achieved only if the results of experimental studies are employed.
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Abstract: In the article [2] the authors present experimental investigations regarding of residual stress distribution in weld bead vicinity of submerged arc
welded naval plates. In this way, residual stresses from vicinity of weld bead acts like compressive stresses and are happening at all the thin plates which
have low stiffness. After the thermal stress relief, the points removed from the weld, experiences a rapid change to tensile stresses. The thermal stress-relief
process, which are conditioned by the plastic yield speed phenomenon, is acting in order to relaxing the weld bead and the heat affected zone. In this paper
are presented X-ray analysis to obtain information about mosaic block dimensions, micro stresses fields and density of dislocations after thermal and
ultrasonic stress-relief processes.
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Abstract: The paper presents a method to increase the quality of molded polymeric parts using CAE technology by reducing the residual stresses. In order to
find the best parameters of the molding process which lead to a minimum level of the residual stresses several studies were performed. Parts made of
polymeric materials may be also simulated in order to minimize the residual stresses. We consider that a high degree of confidence of the simulating
software results may be achieved only if they are cross-checked with the results of some experimental studies. Computer Aided Engineering analysis
provides insights useful in designing parts, molds and molding processes. Using this method we can obtain information such as polymer melt filling patterns,
weld line and air trap locations, required injection pressure and clamp tonnage, fiber orientation, cycle time, the final part shape and deformation and
mechanical properties of molded parts. CAE technology helps us save time, money and raw material, as well as cuts scrap, reduces the rejection rate,
improves product quality and ensures a smaller time-to-market. It is a useful method to approach most of the molding problems.
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Abstract: This paper presents an advanced version of the original software developed by the author in order to simulate the combustion in the Diesel
engines, focusing on simulate soot formation. Complex kinetic mechanisms are need for realistic modeling of shoot formations, but this is applicable only for
simple flame computations (e.g. one dimensional, laminar, etc.). For real turbulent flame calculations, their use is impractical, due to the complexity of the
interacting processes (turbulence, radiation, heat transfer, etc.). A model derived by systematic reduction of multi-step chemistry is used. This reduction is
based on the partial equilibrium assumption of the considered elementary reactions using the skeletal chemistry for n-decan for ignition, combustion and
emissions. Subsequently, predictions of heat release rate, as well as NO and soot emissions are compared with experimental data. It is demonstrated that the
model can predict the rate of heat release and engine performance with high fidelity. However, additional effort is required to enhance the fidelity of NO and
soot predictions across a wide range
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Abstract: Some of the main features of the current conditions are:

A highly dynamic system;

the volume of information doubles every 2 years;

graduates must solve problems in areas they are not aware of;

globalization.

According to the job market feedback, universities fail to respond to these new demands.
The main question is how the educational system must be adapted in order to meet these new requirements. Some of the strategic solutions might be used
extensively for the Project Management principles in the restructuring of the universities.
The lower level policies proposed are:

increased flexibility;

stronger transborder competencies;

extensive use of visual communication;

multidisciplinarity;

The actual educational system is designed to respond to these demands but there are still many things to be done.
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Abstract: Computer instruments are used to present visual information employed to educate the way the student is reasoning with the technical information
and also to offer a profound analytic comprehension of the concepts. Once the original software applications are created, they can be used in education,
design and research. Computer is also an integrating environment, ideal for knowledge refinement, on the path to the creation of hybrid models. Latest
information technologies and artificial intelligence offer an inspiring environment which is not used in an effective way yet. Using computer based
instruments along the years, a better involvement and responsibility of the students can be noticed who are consequently prepared to understand the
scientific background of the simulators they will use in the next years. Finally, computer based instruments are an effective support in educating students
who will become open-minded graduates, capable to deal with new situations in a creative way.
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Abstract: The paper presents an original method employed to compute the normal and tangential stresses generated by shear forces and bending moments.
The method uses an algorithmic approach together with concepts from elasticity, analitical geometry, numerical methods and computer programming. A
boolean algebra was created which uses simple shapes as basic elements employed in upper level operations. It was conceived an algorithm which offers the
most relevant values of the stresses, based on a set of points located on the simple shaped bodies which are subjected to complex filtering conditions at a
later stage. The method was implemented in an 12000 computer code lines application.
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Abstract: In the class of the investigation instruments offered by the numerical analysis, a particular role is performed by the interpolation methods. We can
notice that most of the so-called classical analytic models can nowadays be used in computer based approaches as components of some more complex
hybrid models. Interpolation, as a part of the numerical methods is used in all the sub-models of a complex model and the performance of the
implementations have an important overall influence. The paper presents several ideas regarding the interpolation instruments employed in computer
based models in engineering, weak point of some software applications which offer this kind of facilities and functionalities which should be implemented in
the next generation software.
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Abstract: This paper presents an original computer code which solves the equations of transient multicomponent chemically reactive fluid dynamics,
together with the equations which describe the dynamics of an evaporating liquid spray. Code is a time-marching finite-difference that uses an ICE-ALE
partially implicit numerical scheme with spatial differences for a generalized two-dimensional mesh of arbitrary quadrilaterals.
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Abstract: The paper is based on the long run concern of the authors regarding the interdisciplinary modeling, the original contributions consisting of
concepts, analyses, methods, models, libraries of software, computer based models in several disciplines and domains of science. The results of the studies
which used these original software instruments were confirmed by the experiments and by the recognition of the scientific international environment. Last
but not least, in this control vs. chaos actual struggle, new intelligent instruments are required in order to understand, to manage and to predict the
phenomena, our accomplishments being dedicated to this direction of development.
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Abstract: The paper presents the research done by the authors in order to cover with superficial metallic layers, some OL37 carbon steel mechanical parts, by

the use of some electrodes made of a corrosion resistant material (Cu). The corrosion resistance of the experimental layers was obtained using the

polarization curves method. The superficial layers subjected to electrochemical corrosion were analyzed by the use of an atomic force microscope. The

investigations proved an improvement of the superficial layers quality in regard to the thermodynamics corrosion probability.
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Abstract: The paper presents applications of the matrix data structure in the computational fluid dynamics field. This data structure was conceived in order
to have an instrument which integrates the matrix based approaches in science and to overcome some information technology constraints. Several libraries
were developed in order to solve general problems, such as: numerical methods, graphical representations, interfaces between programming languages, etc.
The numerical method employed to solve the computational fluid dynamics problems was the finite difference method, based on the aforementioned matrix
data processing technique. Several CFD problems were solved and the original software applications were important instruments to understand, to study
and to experiment the numerical aspects in this field of science.

Accession Number: WOS:000282335600380

Language: English

Document Type: Proceedings Paper

Conference Title: 20th International Danube-Adria-Association-for-Automation-and-Manufacturing Symposium

Conference Date: NOV 25-28, 2009

Conference Location: Vienna, AUSTRIA

Conference Sponsors: Danube Adria Assoc Automat & Mfg Int Vienna, Vienna Univ Technol, Univ Appl Sci Technikum Vienna, Austrian Soc Engineers &
Architects

Author Keywords: data structure; software architecture; CFD

Author Identifiers:

Author Web of Science ResearcherID ~ ORCID Number

Dumitrache, Constantin L D-4823-2009

Publisher: DAAAM INT VIENNA

Publisher Address: VIENNA UNIV TECHNOLOGY, KARLSPLATZ 13, WIEN, A-1040, AUSTRIA
Web of Science Categories: Automation & Control Systems; Engineering, Manufacturing
Research Areas: Automation & Control Systems; Engineering

IDS Number: BRC23

ISSN: 1726-9679

ISBN: 978-3-901509-70-4

29-char Source Abbrev.: ANN DAAAM

Source Item Page Count: 2

Output Date: 2019-06-12

Record 3 of 15

Title: SIMPLIFIED MODEL FOR COMBUSTION REACTIONS IN DIESEL ENGINE

Author(s): Sabau, A (Sabau, Adrian); Barhalescu, M (Barhalescu, Mihaela); Oanta, E (Oanta, Emil); Dumitrache, C (Dumitrache, Constantin)

Edited by: Katalinic B

Source: ANNALS OF DAAAM FOR 2009 & PROCEEDINGS OF THE 20TH INTERNATIONAL DAAAM SYMPOSIUM Book Series: Annals of DAAAM and
Proceedings Volume: 20 Pages: 811-812 Published: 2009

Times Cited in Web of Science Core Collection: 2

Total Times Cited: 2

Usage Count (Last 180 days): 0

Usage Count (Since 2013): 5

Cited References: Law Chung K, 2006, COMBUSTION PHYS

OANTAE, 2007, COMPUTER AIDED ADV S

Oanta E., 2007, THESIS ACAD ECONOMIC

Poinsot T, 2005, THEORETICAL NUMERICA

Sabau A., 2007, THESIS TRANSILVANIA

STIESCH G, 2003, MODELING ENGINE SPRA

Cited Reference Count: 6

Abstract: This paper presents an advanced version of the original software (Sabau, 2007) developed in order to simulate the combustion in the Diesel
engines, focusing on the formation of the NOx. The most important feature of the software is the model derived by systematic reduction of multi-step
chemistry which is used for the evaluation of main combustion products, dissociation product and the formation of the nitric oxide. Twelve species in ten
equations are taken into account. Reduction is based on the partial equilibrium assumption of the considered elementary reactions using the extended
Zeldovich mechanism which models the thermal formation of the nitric oxide.
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Abstract: The hole-drilling strain gage residual stress investigation reported in this paper was initiated to determine residual stress field in proximity to weld
beads. The study was conducted on an ultrasonic welded joints prepared from Romanian "A" type naval steel plate samples. Experimental data
demonstrates a step stress gradient in the vicinity of the weld bead. Residual stresses from the vicinity of weld bead are compressive because all the thin
plates have low stiffness.
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Abstract: The paper is based on the research studies, starting with residual stresses measurements and continuing with the ultrasonic influence on
mechanical characteristics and metallography for Romanian naval welded steel. The purpose of this paper is to investigate ultrasonic welding (UW) at heat
affected zone (HAZ). After classical welding (NW) this steel presents a uniform field of hardness, because it is a low-alloyed steel with a low carbon
percentage. The alloying elements can produce carbides and nitrides which may cause problems. The comparison between NW and UW methods relieves
essential changes of yield stress (R(p0.2)), ultimate elongation (A(5)), tensile strength (R(m)), bending impact energy (KV).
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Abstract: The deposition of Ti15C06 and WCo8 with electrical discharge method on carbon steel is easy to be done with small expenses. Internal stress and
mosaic blocks dimensions determination, are measured in superficial layer microstructure using X-ray diffraction. Purpose of the paper is to analyze issues
related to structural changes that occur in the formation of superficial layers by a electric discharge. Exact knowledge of the factors influencing the formation
of surface layers and their influence is very important. Determining and analyzed how to act these factors can be modified by technological requirements,
both the structure and properties of the new superficial layers. The analysis of the internal second rank stresses in superficial layers resulted by the use of the
electrical discharge method has demonstrated that the increase of the working conditions leads to greater values of the internal stresses.
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Abstract: According to the actual main trends identified by us, globalization and extensive use of visual/symbolic communication, education technologies
should be enhanced in order to take advantage of the minds of the students which arc prepared to acquire the information in a new way, which is the visual
channel of communication. One can notice the several classes of visual information in engineering, which is useful from several points of view, details
presented in the paper. There aren't yet theories regarding the optimization of the learning process by the use of the visual information, the reference being
considered the Pimsleur method. Innovative engineering relies today on the creativity of the students that can be stimulated using visual information and
visual communication, which should be extensively used in teaching.
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Abstract: The paper is the result of more than 25 years of computer modeling in different domains of the science, the results consisting of more than 120 000
computer code lines in several software applications.

The complex actual world requires intelligent instruments in order to understand, to manage and to predict the phenomena. Science offered, so far,
instruments to explore the world but the actual dynamic conditions employ original multidisciplinary approaches based on mathematical methods and
algorithms.

The most complex models take into consideration the sustainable development level connected to the lower levels consisting of economic and engineering
fields. There are also other approaches which connect economics to engineering and other domains that are apparently completely different.

The development of a common platform employed to create models in different fields of science is a long run concern of the authors. Mathematics and
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computer science are the basic layers of the study which was developed according to the requirements of several doctoral studies in different fields of
science. The solution was to create a matrix-based library which includes numerical methods modules, graphical facilities and interfaces which allows a
model designer to create a new application in a fast and facile way. This original solution was used along the time with significant results, in different fields of
science, as well as in multidisciplinary approaches. Latest models are used to solve complex.problems, such as: crisis management, probabilistic models and
automatic design.

Last but not least, the libraries already developed are used to offer a new youth to classic technical disciplines because of the computer-based approach
which is the main instrument to create the according analytical model. Based on these original contributions managers can use complex instruments in the
decision making process.
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Abstract: Our modem society must deal with several types of threats. Therefore, there were developed different strategies regarding the management of
risks, emergencies and crises. The strategies expressed as directives and laws state that the prevention is the best way to avoid or minimize the effects of the
crises. The use of the modern technologies in this field is a consequence of this "Security through Science" idea.

The paper presents an original concept-application consisting of more than 12000 computer code lines, which uses the virtual reality facilities as a support
for the decision making process in crisis situations, for an oilspill scenario. Some of the results presented in the paper are the outcome of the "LASCOT -
LArge Scale COllaborative decision support Technology" project, which is an ITEA - Information Technology for European Advancement project.
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Abstract: This paper focuses on visualization and manipulation of graphical content in distributed network environments. The developed graphical
middleware and 3D desktop prototypes were specialized for situational awareness. This research was done in the LArge Scale COllaborative decision support
Technology (LASCOT) project, which explored and combined software technologies to support human-centred decision support system for crisis
management (earthquake, tsunami, flooding, airplane or oil-tanker incidents, chemical, radio-active or other pollutants spreading, etc.). The performed
state-of-the-art review did not identify any publicly available large scale distributed application of this kind. Existing proprietary solutions rely on the
conventional technologies and 2D representations. Our challenge was to apply the "latest" available technologies, such Java3D, X3D and SOAP, compatible
with average computer graphics hardware. The selected technologies are integrated and we demonstrate: the flow of data, which originates from
heterogeneous data sources; interoperability across different operating systems and 3D visual representations to enhance the end-users interactions.
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Abstract: An actual concept in management is "Knowledge Based Business". It consists of management issues, and it is used to create reports which
synthesize the rigor of academic analysis, the practical know-how of experienced managers and the inspiration of original thinkers. These reports, similar to
the customized agendas for the board of directors, are designed to be a valuable resource to be used by senior managers, project managers and all members

7 of 10 12/06/2019, 09:34



Web of Science [v.5.32] - WOS Export Transfer Service http://apps.webofknowledge.com.am.e-nformation.ro/OutboundServic...

8 of 10

of a management team. To create such accurate, easy to understand and instant generated reports there must be used instruments of analysis consisting of
modules of customized software which solve a given problem, these programs being installed in the actual software system of the company. There is a wide
ran-e of problems which may be solved using probabilistic approaches. To have accurate results there must be studied which are the most appropriate
pseudorandom numbers generators and the according randomness tests. Several original applications were created to study the problem of the
pseudorandom numbers which is the basic level of this approach. In the paper are also presented two studies which use the Monte Carlo simulation method
for two distinct problems:

evaluation of the performance of the actual equipment of the company;

evaluation of the coefficient of fidelity for a given product.

For each study there was created an original software which process the data and offers friendly output data: reports and graphs. These applications were
used to evaluate the convergence of the results in different conditions: different sizes of sets of pseudorandom numbers resulted from different generators.
Using these instruments there were identified some of the problems to be solved in order to define the strategy of a given computer aided probabilistic
approach.
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Abstract: The nowadays economy dynamic conditions require fast and effective decisions which must be based on objective conclusions resulted from
computer aided analysis. In the paper is presented an original software employed to elaborate a decision in a certainty scenario model which is used in most
of the practical cases. The set of criteria used to solve the multiple criteria decisional problem must be carefully chosen taking into account the principle of
independence of the criteria one to the other. In the analysis there must be considered only the most relevant criteria because a large number of criteria lead
to inconclusive results. Several lists of criteria should be used in order to have several suggestions offered by the hierarchies which result from the study. The
program can be interfaced with different other applications using the 'matrix file' data structure already developed and tested. A relevant case study is also
presented. There must be remarked that a computer code used in the decision making process cannot replace the human decision but it is an important
instrument which can offer interesting suggestions, acting as a data processor.
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Abstract: Monte Carlo models are reliable and general instruments but the solution depends on the number of "random" values employed in the study as
well as the "quality" of the pseudorandom numbers. An accurate and rapid solution may be designed if a study of the pseudorandom numbers is performed
and of the way how they influence the model. Being a large range of models, each study is customized for a certain problem or, at most, class of problems. A
study like this is based on the variation of the solution for different random numbers input and it employs several investigating methods. Some of them are
dedicated to the random numbers and others to the model itself. The final results are used to conceive and design accurate and fast software instruments for
management.
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Abstract: This paper focuses on visualization and manipulation of graphical content in distributed network environments. The developed graphical
middleware and 3D desktop prototypes were specialized for situational awareness. This research was done in the LArge Scale COllaborative decision support
Technology (LASCOT) project, which explored and combined software technologies to support human-centred decision support system for crisis
management (earthquake, tsunami, flooding, airplane or oil-tanker incidents, chemical, radio-active or other pollutants spreading, etc.). The performed
state-of-the-art review did not identify any publicly available large scale distributed application of this kind. Existing proprietary solutions rely on the
conventional technologies and 2D representations. Our challenge was to apply the "latest" available technologies, such Java3D, X3D and SOAP, compatible
with average computer graphics hardware. The selected technologies are integrated and we demonstrate: the flow of data, which originates from
heterogeneous data sources; interoperability across different operating systems and 3D visual representations to enhance the end-users interactions.
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