Chapter – 05
Types of Simulation Software
Ansys
Ansys Inc. is an American public company based in Canonsburg, Pennsylvania. It develops and markets engineering simulation software. Ansys software is used to design products and semiconductors, as well as to create simulations that test a product's durability, temperature distribution, fluid movements, and electromagnetic properties.
[bookmark: _GoBack]Ansys was founded in 1970 by John Swanson. Swanson sold his interest in the company to venture capitalists in 1993. Ansys went public on NASDAQ in 1996. In the 2000s, Ansys made numerous acquisitions of other engineering design companies, acquiring additional technology for fluid dynamics, electronics design, and other physics analysis.
Ansys develops and markets finite element analysis software used to simulate engineering problems.[7] The software creates simulated computer models of structures, electronics, or machine components to simulate strength, toughness, elasticity, temperature distribution, electromagnetism, fluid flow, and other attributes.[7] Ansys is used to determine how a product will function with different specifications, without building test products or conducting crash tests.[5] For example, Ansys software may simulate how a bridge will hold up after years of traffic, how to best process salmon in a cannery to reduce waste, or how to design a slide that uses less material without sacrificing safety.[4]
Most Ansys simulations are performed using the Ansys Workbench software,[23] which is one of the company's main products.[5] Typically Ansys users break down larger structures into small components that are each modeled and tested individually.[4] A user may start by defining the dimensions of an object,[24] and then adding weight, pressure, temperature and other physical properties.[24] Finally, the Ansys software simulates and analyzes movement, fatigue, fractures, fluid flow, temperature distribution, electromagnetic efficiency and other effects over time.[24]

AnyLogic
AnyLogic is a multimethod simulation modeling tool developed by The AnyLogic Company (former XJ Technologies). It supports agent-based, discrete event, and system dynamics simulation methodologies.[3] AnyLogic is a cross-platform simulation software as far as it works on Windows, macOS and Linux.[3]
AnyLogic is used to simulate: markets and competition [4], healthcare [5] [6], manufacturing [7], supply chains and logistics [8] [9], retail [10] [11], business processes [12], social [13] and ecosystem dynamics [14], defense [15], project and asset management [16], pedestrian dynamics [17] and road traffic [18], IT [19], aerospace [20].
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The AnyLogic simulation language consists of following items:
· Stock & Flow Diagrams are used for System Dynamics modeling. [37]
· Statecharts are used mostly in Agent Based modeling to define agent behavior. They are also often used in Discrete Event modeling, e.g. to simulate machine failure. [38] [39]
· Action charts are used to define algorithms. They may be used in Discrete Event modeling, e.g. for call routing, or in Agent Based modeling, e.g. for agent decision logic. [40] [41]
· Process flowcharts are the basic construction used to define process in Discrete Event modeling. Looking at this flowchart you may see why Discrete Event style is often called Process Centric. [42]
The language also includes: low level modeling constructions (variables, equations, parameters, events etc.), presentation shapes (lines, polylines, ovals etc.), analysis facilities (datasets, histograms, plots), connectivity tools, standard images, and experiments frameworks.
AnyLogic libraries[edit]
AnyLogic includes the following standard libraries:
· The Process Modeling Library is designed to support DE simulation in Manufacturing, Supply Chain, Logistics and Healthcare areas. Using the Process Modeling Library objects you can model real-world systems in terms of entities (transactions, customers, products, parts, vehicles, etc.), processes (sequences of operations typically involving queues, delays, resource utilization), and resources. The processes are specified in the form of flowcharts. The Process Modeling Library is a successor of the Enterprise Library from AnyLogic 6, which is also available in AnyLogic 7. [43]
· The Pedestrian Library is dedicated to simulating pedestrian flows in a physical environment. It allows you to create models of pedestrian-intensive buildings (like subway stations, security checks etc.) or streets (large numbers of pedestrians). Models support statistics collection on pedestrian density in different areas. This ensures acceptable performance of service points with a hypothetical load, estimates lengths of stay in specific areas, and detects potential problems with interior geometry – such as the effect of adding too many obstacles – and other applications. In models created with the Pedestrian Library, pedestrians move in continuous space, reacting to different kinds of obstacles (walls, different kinds of areas), as well as other pedestrians. Pedestrians are simulated as interacting agents with complex behavior, but the AnyLogic Pedestrian Library provides a higher level interface for faster creation of pedestrian models in the style of flowcharts. [17][44]
· The Rail Library supports modeling, simulating, and visualizing operations of a rail yard of any complexity and scale. The rail yard models can be combined with discrete event or agent based models related to: loading and unloading, resource allocation, maintenance, business processes, and other transportation activities.[45]
· The Fluid Library allows the user to model storage and transfer of fluids, bulk goods, or large amounts of discrete items, which are not desirable to model as separate objects. The library includes blocks such as tank, pipeline, valve, and objects for routing, merging, and diverging the flow. To improve model execution speed, the Fluid Library uses a linear programming solver. The library is designed to improve AnyLogic use in manufacturing, oil, gas, and mining industries. The user can simulate oil pipes and tanks, ore, coal conveyors, and production processes where liquids or bulk materials are involved, for example, in concrete manufacturing. [46]
· The Road Traffic Library allows users to simulate vehicle traffic on roads. The library supports detailed, physical level modeling of vehicle movement. Each vehicle represents an agent that can have its own behavioral patterns inside. The library allows users to simulate vehicle movement on roads, taking into account driving regulations, traffic lights, pedestrian crossings, priorities at junctions, parking lots, and public transport movements. The library is suitable for modeling highway traffic, street traffic, on-site transportation at manufacturing sites, or any other systems with vehicles, roads, and lanes. A special traffic density tool is included to help analyze road network loads. [47]
· The Material Handling Library assists in process simulation in factories and warehouses. The library contains conveyors, transporters, and other elements simplifying the creation of detailed production models.
CircuitLogix

CircuitLogix is a software electronic circuit simulator which uses PSpice to simulate thousands of electronic devices, models, and circuits. CircuitLogix supports analog, digital, and mixed-signal circuits, and its SPICE simulation gives accurate real-world results. The graphic user interface allows students to quickly and easily draw, modify and combine analog and digital circuit diagrams. CircuitLogix was first launched in 2005, and its popularity has grown quickly since that time. In 2012, it reached the milestone of 250,000 licensed users, and became the first electronics simulation product to have a global installed base of a quarter-million customers in over 100 countries. [1]
CircuitLogix was developed by Dr. Colin Simpson, an electronics professor at George Brown College, in Toronto, Canada, and John (Bud) Skinner, a computer programmer. The electronics program has won awards including the Award of Excellence from the Association of Canadian Community Colleges (ACCC).[2]
The professional version of CircuitLogix (CircuitLogix Pro) includes over 10,000 device models, as well as 8 virtual instruments.[3] It also includes 3DLab, which is a software product that combines an interactive 3-dimensional learning environment and electronic devices and tools to enhance the user's comprehension of electronics. 3DLab virtual components include batteries, switches, motors, lamps, resistors, inductors, capacitors and instruments including oscilloscopes, Signal generators, and frequency counters.[4]
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CircuitLogix is a software program that converts your personal computer into a fully-functioning electronics laboratory with thousands of components and devices that are easily interconnected. CircuitLogix electronics lab simulation provides fast, powerful schematic design and simulation in one complete program. It gives you the flexibility to design and test electronic circuits, trying all the "what if" scenarios without ever worrying about faulty parts or bad connections. CircuitLogix supports analog, digital and mixed-signal circuits, and its proven SPICE simulation gives accurate real-world results you can trust.
DX Studio
DX Studio is a complete integrated development tool for the creation of 3D video games, simulations or real-time interactive applications for either standalone, web based, Microsoft Office or Visual Studio use.
Features[edit]
The system includes both 2D and 3D layout editors, and allows JavaScript control of scenes, objects and media in real-time. Documents can also be controlled from outside of the player using the ActiveX/COM interface or a TCP/IP port. The engine behind DX Studio uses DirectX 9.0c, and includes support for the latest pixel and vertex shader effects found on the more powerful 3D graphics cards.[7]
The DX Studio 2D and 3D editors can be used to build interactive layers and sequences, which are combined to produce a complete interactive document. The top level editor can be used just to drag and drop scenes together at a high level, or can 'drill down' to edit 3D and 2D scenes. Inside each scene, users can drill down further to edit the individual textures, backgrounds and sounds.
[image: ]
Using ActiveX technology users can build their own C++, C# or VB.Net applications and drop the DX Studio Player in as a component. A complete interactive document can be compiled into a single redistributable EXE. This can then be pressed to CD, emailed, placed on a website or in another archive. The EXE also performs system checks and will download and install any DirectX upgrades that may be necessary.
Project team builder
Project team builder (sometimes abbreviated as PTB) is a project management simulation tool developed for training and teaching the concepts of project management and for improving project decision making. A number of published books and academic papers are based on the PTB and its predecessors. The PTB won the Project Management Institute Professional Development Product of the Year Award.[1] The PTB is used in universities and business organizations around the world. The simulator is based on an approach that separates the simulation engine from the scenario editor and allows each user (or instructor) to simulate any project. The simulation engine simulates the dynamic stochastic nature of modern projects. The design of the PTB supports the system engineering approach to Problem solving as each scenario presents the requirements, the alternatives that can be selected and the constraints imposed on the solution. The user has to trade off the cost, schedule, risk, and benefits to the stake holders and to find a feasible, robust, good solution for the scenario. The solution is then simulated by the simulation engine while the trainee exercises monitoring and control throughout the execution. A planned project can be simulated using Monte Carlo simulation. This is done in automatic mode (without a human decision maker involved) and shows the probability to finish the project at any time period or at any cost. Furthermore, based on the Monte Carlo simulation the probability of each activity to be on the critical path is estimated (the criticality index). The Monte Carlo analysis supports risk analysis and decision making. Another characteristic of the simulator is the ability to save points in the history of each run for future analysis or even for testing a different solution from any of the points saved.

RoboLogix

RoboLogix is a robotics simulator which uses a physics engine to emulate robotics applications.[1] The advantages of using robotics simulation tools such as RoboLogix are that they save time in the design of robotics applications and they can also increase the level of safety associated with robotic equipment since various "what if" scenarios can be tried and tested before the system is activated.[2] RoboLogix provides a platform to teach, test, run, and debug programs that have been written using a five-axis industrial robot in a range of applications and functions. These applications include pick-and-place, palletizing, welding, and painting.
RoboLogix was developed by Colin Simpson and John (Bud) Skinner. It is primarily intended as an educational resource, and is used by high schools, colleges, and universities[3] to provide laboratory simulation of industrial robots. Some institutions, such as George Brown College use RoboLogix as part of an online robotics distance education program. The simulation software allows for verification of the robot's reaching ability, travel ranges and collisions. This type of simulation software provides an increased level of reliability in the planning process and program development as well as reducing the overall completion/commissioning time.
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/3/3f/RoboLogix_Work_Envelope.jpg/220px-RoboLogix_Work_Envelope.jpg]
RoboLogix work envelope.
The ability to preview the behavior of a robotic system in a virtual world allows for a variety of mechanisms, devices, configurations and controllers to be tried and tested before being applied to a "real world" system. RoboLogix has the capacity of real-time simulation of the motion of an industrial robot using both geometric modeling and kinematics modeling.[4]
RoboLogix enables programmers to write their own robot programs and use sensors such as video cameras, which are used for obtaining the desired position of the robot end effector. In addition, a teach pendant control panel is included with the simulator that allows the user to command the robot to pick up a tracked object and return it to a home location through jogged commands or pre-programmed positions.
Simulink
Simulink is a MATLAB-based graphical programming environment for modeling, simulating and analyzing multidomain dynamical systems. Its primary interface is a graphical block diagramming tool and a customizable set of block libraries. It offers tight integration with the rest of the MATLAB environment and can either drive MATLAB or be scripted from it. Simulink is widely used in automatic control and digital signal processing for multidomain simulation and model-based design.[2][3]
[image: ]
Simulation Open Framework Architecture
Simulation Open Framework Architecture (SOFA)[1] is an open source framework primarily targeted at real-time physical simulation, with an emphasis on medical simulation.
It is mostly intended for the research community to help develop newer algorithms, but can also be used as an efficient prototyping tool or as a physics engine.
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OpenSim
OpenSim is an open source software for biomechanical modeling, simulation and analysis. Its purpose is to provide free and widely accessible tools for conducting biomechanics research and motor control science. OpenSim enables a wide range of studies, including analysis of walking dynamics, studies of sports performance, simulations of surgical procedures, analysis of joint loads, design of medical devices, and animation of human and animal movement. The software performs inverse dynamics analysis and forward dynamics simulations. OpenSim is used in hundreds of biomechanics laboratories around the world to study movement and has a community of software developers contributing new features.
OpenSim, by Brooklyn Dush, is one of the flagship applications from Simbios, a NIH Center for Biomedical Computation Systems at Stanford University. Founded in 2004, Simbios is charged with a mandate to provide leading software and computational tools for physics-based modeling and simulation of biological structures. OpenSim was designed to propel biomechanics research by providing a common framework for investigation and a vehicle for exchanging complex musculoskeletal models.

[image: ]
Celestia
Celestia is a 3D astronomy software program created by Chris Laurel. The program is based on the Hipparcos Catalogue (HIP) and allows users to virtually travel through an extensive universe, modeled after reality, at any speed, in any direction, and at any time in history. Celestia displays and interacts with objects ranging in scale from small spacecraft to entire galaxies in three dimensions using OpenGL, from perspectives which would not be possible from a classic planetarium or other ground-based display.
[image: ]

Edraw Max
EdrawMax is the easiest all-in-one diagramming tool that serves all your purposes. It provides a workspace for creating over 280 types of diagrams, including flowcharts, fishbone diagrams, UML diagrams, floor plans, and more. Accelerate understanding and drive innovation in multiple platforms. 
[image: Open UML use case diagram template]
Download Link: https://www.edrawsoft.com/edraw-max/
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