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Many software tools and modeling packages are built on outdated 2D technologies that limit the ability to visualize processes or capture 3D spatial relationships in the system. Others offer complex and expensive 3D add-ons that require the creation of a separate 3D visualization before tying the two components
together. These additional steps add unnecessary work and time to the project, making it difficult to edit and maintain the model and animation. In contrast to this and for comparison, Simio Simulation Software provides a true 3D model based on objects that allows you to create a 3D model in one step, from the 2D view
from top to bottom, before instantly switching to a 3D-view system. 3D objects from the object library are then simply dragged and placed in the model's view object. All simio products to create models are directly integrated with Google Warehouse to provide quick access to a massive library of freely available 3D
characters that can quickly and easily add realism to the models. This has led to the successful use of Simio modeling software in many industries, including manufacturing, healthcare, aerospace and defense, mining, industrial engineering. To promote learning software modeling, Simio makes free modeling software,
fully functional versions available for educational use, as well as our biennial student modeling competition. How Simio works: Simio simulates systems and processes using its patented intelligent objects (patent No. 8,156,468 C1: The system and method of creating intelligent simulation objects using graphic descriptions
of processes). They can be from pre-built library objects, or bespoke to represent, for example, machines, robots, airplanes, customers, ships, doctors, etc. Objects combine logic and animation to reflect changes in condition and produce the desired model. The key features and advantages of simIO Simulation Software
Technology SIMIO FEATURES uses 3D modeling based on objects - the model is created step by step, graphically; make object-based modeling an extremely fast and easy process. Allows you to use the potential of multiple simulations - intelligent objects can interact with each other, allowing representation of discrete
and continuous systems. Next generation software simulation - Simio models can be used to conduct risk-optimal planning, and they also have the digital capabilities of twins. SIMIO BENEFITS Programming is not required. Models can be built by anyone who knows the system, without the need to model software
engineers. All in one, complete model. Only one model is required, even The application is large-scale or complex in nature. Completely accurate image. The simulation software provides an accurate model that is an ideal test environment or a real life situation. Results: Cost savings and/or cost prevention in a typical
SIMIO project are typically 10-20 times higher than the initial investment over a period of four to six months after implementation. A A Simio Simulation Software has: A large or complex system to reduce the risk of making a bad decision when implementing changes by objectively analyzing accurate behavior predictions.
An expensive or risky environment saves money and reduces risk by testing ideas, first, in a safe situation that accurately simulates real life operations and reactions to change. Dynamic variability of the process reflects the dynamic aspects of the system that affect its overall performance, including how different
components interact. Incomplete available data identifies missing data, determines the system's sensitivity to the unknown, and explores alternatives when the original model is missing in any way. Learning or development environment model systems to promote communication and understanding of a wide audience
through detailed visual representation. Types of Simulation Simio Does a Discrete Event Modeling Agent based on simulation of continuous modeling Simio Ltd. 504 Beaver St. Sewickley, PA 15143, USA To download the PDF version of this document, click here. ABSTRACT This article describes a new simulation
system-SimioTM that aims to simplify the model by facilitating the transition of the modeling paradigm from process orientation to object orientation. Simio is a modeling base based on intelligent objects. Intelligent objects are built by fashion designers and can then be reused in several simulation projects. While the Simio
platform is focused on object modeling, it also supports the seamless use of multiple modeling paradigms, including event, process, object, and agent modeling. 1 MODELING PARADIGMS In the early days of discrete event modeling, the dominant modeling paradigm was the orientation of events implemented by tools
such as Simscript (Markowitz, et .al 1962.) and GASP (Pritsker, 1967). In this modeling paradigm, the system is seen as a series of instant events that change the state of the system. The fashion designer identifies events in the system and simulates the changes in the state that occur during such events. This approach
to modeling is very flexible and effective, but it is also a relatively abstract representation of the system. As a result, many people have found modeling using event orientation to be difficult. In the 1980s, the orientation of the process supplanted the orientation of the event as the dominant approach to discrete simulation
of events. In the process view, we describe the movement of passive entities through the system as a flow process. The process flow is described by a number of process steps (such as Capture, Delay, Release) that model the state changes that occur in the system. This approach dates back to the 1960s with the
introduction of GPSS (Gordon, 1960) and provided a more natural way of describing the system. due to many practical problems with the original GPSS (e.g. more integrative watches and slow execution), it did not become a dominant approach until the GPSS versions were improved (Henriksen, along with new process
languages such as SLAM (Pegden/Pritsker, 79) and SIMAN (Pegden, 82), were widely used in the 1980s. During the 1980s and 1990s, graphic modeling and animation also became key functions in modeling tools. Graphic modeling has simplified the process of building process models, and graphic animation has
greatly improved the viewing and validation of modeling results. The introduction of Microsoft Windows has made it possible to create improved GUI user interfaces and a number of new graphics tools (such as ProModel and Witness). Another conceptual event that occurred during this time was the introduction of
hierarchical process modeling tools that support the concept of domain-specific libraries. The basic concept here is to allow users to create new phases of the process by combining existing phases of the process. The widely used Arena simulation system (Pegden/Davis, 1992) is a good example of this possibility. After a
wide transition to graphic orientation of the process there have been improvements and improvements in tools, but no real advances in the basic structure. The vast majority of discrete event models are still built using the same process orientation that has been widely used over the past 25 years. Although the
orientation of the process has proven to be very effective in practice, object orientation provides an attractive alternative modeling paradigm that can be more natural and easy to use. In object orientation, we model the system by describing the objects that make up the system. For example, we model the factory by
describing workers, machines, conveyors, robots and other objects that make up the system. The behavior of the system stems from the interaction of these objects. Although a number of products have been introduced to support object orientation, to date many practitioners who have decided to adhere to the
orientation process. The big reason for this is that while the basic modeling paradigm may be simpler and less abstract, a specific implementation can be difficult to study and use (such as programming requires) or slow down execution. This is no different from the problems faced by the orientation of the process to
disengage the orientation of an event. Although the first Process Modeling Tool (GPSS) was introduced in 1961, it took 25 years before the orientation process was developed to the point that practitioners were persuaded to make a paradigm shift. This paper describes Simio, a new modeling tool designed to make the
orientation of an object easy to use and effective in execution. While Simio includes a number of innovative features in achieving this goal, only time will tell if this tool has bridged many practical which must be addressed to trigger a broad paradigm shift in how practitioners build models. The tool is designed from the
ground up to support the object modeling paradigm; Objects it also supports the seamless use of multiple modeling paradigms, including process orientation and event orientation. It also fully supports both discrete and continuous systems, as well as large-scale application based on agent-based modeling. These
modeling paradigms can be freely mixed within a single model. 2 SIMIO OBJECT PARADIGM Simio is a model base based on intelligent objects. Intelligent objects are built by fashion designers and can then be reused in several simulation projects. Objects can be stored in libraries and easily used. A budding fashion
designer may prefer to use pre-built objects from libraries, but the system is designed to make it easy for even aspiring fashion designers to create their own smart objects for use in hierarchical models. The object can be a machine, robot, plane, customer, doctor, tank, bus, ship or any other thing you may encounter in
your system. The model is built by combining objects representing the physical components of the system. The Simio looks like a real system. Model logic and animation are built as a one step. The object can be animated in 3D to reflect the changing state of the object. For example, the loader lifts and lowers its ascent,
the robot opens and closes its grip, and the battle tank turns its tower. The animated model provides a moving snapshot of the system in operation. Objects are built using the concepts of object orientation. However, unlike other object-oriented modeling systems, the process of building an object is very simple and
completely graphic. There is no need to write programming code to create new objects. The activity of building an object in Simio is identical to the activity of building a model - in fact, there is no difference between an object and a model. This concept is called the principle of equivalence and is central to Simio's design.
Whenever you build a model, it is by definition an object that can be instantly in another model. For example, if you combine two machines and a robot into a working cell model, the working cell model itself is an object that can then be instantly any time in other models. The working cell is an object just as machines and
robots are objects. Simio can't separate the idea of building a model from the concept of building an object. Each model built in Simio is automatically a building block that can be used to create higher-level models. 3 OBJECT ORIENTED FOUNDATION Many popular programming languages, such as SH, SH, and Java,
are built on the basic principles of object-oriented programming (OOP). In this paradigm of programming, the software is built as a collection of collaborating objects that will be re-off from the classes. These classes are designed using the basic principles of abstraction, encapsulation, polymorphism, inheritance and
composition. The principle of abstraction can be summarized as a focus Significant. The basic principle is to make the class structure as simple as possible. The encapsulation principle indicates that only an object can change a state. Encapsulation seals the realization of a class of objects from the outside world.
Polymorphism provides a consistent method for messages to trigger object actions. Each class of objects decides how to respond to a particular message. Inheritance is a key concept for taking new classes of objects out of existing classes of objects: this is sometimes referred to as an is-a relationship. This is also
called subclassing, as we create a more specialized class of the object. Subclassing usually allows you to extend an object's behavior with a new logic, as well as to change, over-replicating some of the existing logic. The composition allows you to create new classes of objects by combining existing classes of objects:
this is sometimes called a there-a relationship. Objects become building blocks to create higher-level objects. It is interesting to note that the roots of these ideas date back to the early 1960s with the Simula 67 modeling tool. This simulation tool was created by Kristen Nigaard and Ole-Johan Dahl (1962) from the
Norwegian Computing Centre in Oslo to simulate the behavior of ships. They have introduced basic concepts of creating classes of objects that own their data and behavior, and can be instantly introduced to other objects. It was the birth of hierarchical modeling and object-oriented programming. Many people assume
that object-oriented programming concepts have been developed in the world of programming; however, this was not the case. These principles were developed to build modeling models and then adopted in the world of programming. Despite the fact that the modeling world has created original object-oriented concepts,
it has not yet created an object-oriented model base, which the practice has widely accepted. Although there were a number of attempts to create such a framework, in the end practitioners largely adhered to their proven orientation to the modelling process. One of the main reasons for this is that most past attempts
have been simply object-oriented programming libraries that require users to take a step back in time 25 years and recode their models and/or objects in the programming language. 4 THE SIMIO OBJECT FRAMEWORK The structure of the Simio facility is built on the same basic principles as object-oriented
programming languages; however, these principles are applied in modelling rather than programming. For example, the Microsoft development team developed the NHS applied these basic principles to the development of this programming language. Although these same principles govern Simio's design, the result is
not a programming language, but a graphical This distinction is important in understanding Simio's design. Simio is not just a modeling tool that OOP (although it's programmed to C). It's also not just a set of classes available in OOP, such as Java or C, that are useful for building modeling models. Simio is a graphic
model base to support the construction of modeling models, which is based on basic object-oriented principles. For example, when you create an object like the machine in Simio, the principle of inheritance allows you to create a new class of machines that inherits the basic behavior of the machine, but this behavior can
be changed (over-defined) and expanded. While in the programming language we extend or redefine behavior, write methods in the programming language, in Simio we extend or redefine behavior by adding and redefining graphically defined process patterns. This distinction between object-oriented modeling and
object-oriented programming is crucial. With Simio the skills needed to identify and add new objects to the system are simulation skills rather than programming skills. 5 ANATOMY OF AN OBJECT (MODEL) When you create a model in Simio, you create a class of objects from which you can create multiple instances.
This process is called instantaneous. If you instantly translate an object into a model, you can specify the properties of the object that govern the behavior of that particular instance of that object. For example, properties for a machine may include installation, processing, and decommissioning times, as well as an account
or materials and operator required during installation. The creator of the object decides on the number and value of the properties. Properties in Simio are highly recruited and can represent numerical value, Booleans, strings, references to objects, dates and times, etc. It should be noted that instant use of a model does
not mean copying or cloning a model. When a model is used as a building block when building other models, it can be instantly many times in different models. A copy of the model simply contains a link to the definition of one model, which is used over and over again. The copy also contains property values because
they are unique to each instance. However, the logic of the model is shared by all instances. No matter how many instances are created, there is only one class definition of an object, and each instance refers to this single definition. Each instance contains properties that are unique to this instance, but looks back at the
definition to get its basic behavior. If the behavior in the definition is changed, all instances automatically use this new behavior. In addition to properties, objects also have states. States are also heavily on the font, but always a map to numerical value. For example, a true and false Booleans map 1 and 0, as well as a list
of state names on the list position (0, 1, ...., N) on the list. The state changes as a result of the logic inside the object. Properties can be seen as input to an object, and states can be seen as output responses that change while performing object logic. The condition may represent the number of parts completed, the state
of the machine selected from the listed state list, the temperature of the ingots heated in the oven, the level of oil in the completed vessel, or the level of accumulation on the conveyor belt. There are two main types of states: discrete and continuous. A discrete state is a value that changes only during an event (customer
arrival, machine breakdown, etc.) The continuous state (e.g. tank level, trolley position, etc.) has a value that changes constantly over time. 6 Three OBJECT TIERS One of the important and unique features of Simio's internal design is the use of a three-level object structure that divides an object into an object, an
instance of an object, and the implementation of an object. The definition of an object determines the behavior of an object and is shared by all instances of the object. A copy of an object is simply a copy of that object in the definition of a parent object (for example, a machine instance is inside the definition of a work
cell). A copy of an object determines the property values for each individual instance of an object, and the data of that instance, in turn, separates all objects' implementations. The object is used to represent a specific implementation of an instance in an extended model hierarchy. For example, every time a new instance
of a work cell is placed in the definition of a parent object (such as a production line), it creates a need for a new implementation of the built-in strap. Although the definition of a work cell is built from a single instance, this single instance of the strap cannot hold the state values corresponding to multiple lat
implementations that are the result of multiple instances of the work cell. The implementation of the object provides a mechanism for the hea of hierarchical state information in a very compact form. Object implementations are created only during the model run and have only variables of the model states and a link to a
copy of the parent object. It is a highly efficient structure that is crucial for large-scale applications such as agents-based models that can have many thousands of objects of implementation. 7 THREE WAYS TO BUILD OBJECT DEFINITIONS The previous example in which we defined a new definition of an object
(working cell) by combining other objects (machine and robot) is one example of how we can create definitions of objects in Simio. This type of object is called a composite object because we create this object by combining two or more component objects. This approach to building objects is completely hierarchical, i.e. a
structured object can be used as a component object when building higher-level objects. This is just one way to build facilities in Simio there are two other important methods. Methods. The most basic method of creating objects in Simio is to identify logical processes that change their state in response to events. For
example, a machine object can be constructed by identifying processes that change the state of the machine as events occur, such as the arrival of a part, a breakdown of the tool, etc. An object defined by describing its native processes is called a basic object. The base object, in turn, can be used as a component object
to create higher-level objects. The final method of building objects in Simio is based on the concept of inheritance. In this case, we create an object from an existing object, overriding (i.e. replacing) one or more processes within an object or adding additional processes to expand its behavior. In other words, we start with
an object that is almost what we want, and then we change and expand it as needed to make it serve our own purpose. For example, we can build a specialized drilling facility from a generalized machine object by adding additional processes to process the failure and replace the drill bit. An object built in this way is
called a derivative object because it is subclassified from an existing object. No matter what method is used to create an object, once it is created, it is used in the same way. The object can be instantly turned into a model any number of times. You just select an object of interest and place it (instant it) in your Model 8
OBJECT CLASS there are six main object classes in Simio. These six object classes are the starting point for creating intelligent objects in Simio. By default, all six of these classes of objects have very little native intelligence, but they all have the ability to gain intelligence. Intelligent versions of these objects can be
created by modeling their behavior as a set of event-driven processes. First class is a fixed object. This object has a fixed location in the model and is used to represent things in your system that don't move from one place to another. Fixed objects are used to represent stationary equipment such as machines, refueling,
etc. Agents are objects that can move freely through 3D space. Agents are also commonly used to develop agent-based models. This simulation view is useful for studying systems that are made up of many independently acting intelligent objects that interact with each other and thus create the overall behavior of the
system. Examples of applications include the market's adoption of a new product or service, or the growth of the population of competing species in the environment. Essence is not out of the Agent class and has one important added behavior. Entities can move through the system from object to object through a
network of links and nodes. Examples of entities include customers in the service system, working parts in systems, ships in the transport system, tanks in the combat system, as well as doctors, nurses and patients in the health care system. Note that in traditional simulation systems such as GPSS or Arena, objects are
passive and are monitored by model processes. However, in Simio, entities can have intelligence and control their own behavior. Links and nodes are used to build networks that can flow through objects. Communication determines the path for the movement of an entity between objects. The node determines the
starting point or end point of the link. Links and nodes can be combined into complex networks. Although the base link has little intelligence, we can add behavior to allow it to simulate unlimited flow, congested traffic flow or complex materials processing systems such as the accumulation of conveyors or power and free
systems. The final class of the object is a transporter and is not classified by the class of essence. A transporter is an entity that has an additional ability to deliver, carry and disembark one or more other objects. By default, transporters do not have this behavior, but by adding model logic to this class, we can create a
wide range of transporter behavior. The transporter can simulate a taxi, bus, AGV, subway car, loader, or any other facility that has the ability to transport other objects from one place to another. Simio's key feature is the ability to create a wide range of object behaviors from these six basic classes. Simio's modeling
structure is a neutral area of application, i.e. these six basic classes are not specific to manufacturing, service systems, health care, military, etc. For example, it is relatively easy to build an object (in this case a link) that is a complex cumulative pipeline for use in production applications. Simio's design philosophy directs
that this type of domain of specific logic belongs in objects that are built by users rather than programmed in the main system. 9 THE INTERNATIONAL OBJECTS With Simio Simulation Processes starts with basic objects - the foundation on which higher-level objects are built. The base object in Simio is a fixed object,
agent, entity, link, node, or transporter that has intelligence added by one or more processes. Processes give the object its intelligence, determining the logic that is performed in response to events. Each process is a sequence of process steps that triggers the event and is performed by a marker. The process always
begins with one Start step and ends with one end step. The token is released by the Start step and is stream of performance (similar to objects in the Arena). The token can have properties (input parameters) and states (replacement time values) that control the progress of the process steps. You can identify your own
token classes that have different different different properties and states. Simio's modeling power comes from a set of events that automatically run for the six main classes of objects, as well as the process steps available to simulate the state changes that occur in response to these events. Full mastery of the art of



creating intelligent objects involves studying events and collecting the available stages of the process, as well as the knowledge and experience of how to combine these steps to represent complex logic. Each step in Simio simulates a simple process, such as holding a time-delayed token, capturing/releasing a resource,
waiting for an event, assigning a new value to a state, or choosing between alternative flow paths. Some steps (such as delay) are general-purpose steps that are useful when modeling objects, links, entities, carriers, agents, and groups. Other steps are only useful for specific objects. For example, Pickup and Dropoff
steps are only useful for adding intelligence to transporters, and Engage and Disengage steps are only useful when adding intelligence to Links. Each class of objects has its own set of events. For example, the link provides events that are fun when objects enter and leave a link, fully merge into a link, collide with other
objects that are in a link or are separated from them, move within a certain range of another entity, etc. For example, to add accumulation logic to a link, we simply write a small process that works when an entity collides with an object that follows, and reassign the speed of the entity to match the speed of the entity that it
follows. The process steps used to determine the basic logic of an object are not states, i.e. they have properties (input parameters), but there are no states (exit responses). This is important because it means that one copy of the process can be defined by the class of objects and divided by an arbitrary number of
instances of objects. If the process logic is changed, this fact is automatically reflected in all instances of the object. States for an instance of an object are held in the elements. Elements define the dynamic components of an object and can have both properties (input parameters) and states (replacement time values).
Inside an object, tokens can perform steps that change the states of the items belonging to the object. An example of an item is a station that determines the location of an object. Stations are also used to determine the entry and exit points to and from the object. Organizations can transfer to and from stations (via a
transfer step), and the station supports the queue of persons currently at the station, as well as those waiting to be transferred to the station. The station has a capacity that limits transmission to the station. Thus, the essence of arriving at the click here, can only come out of and enter the object if the entrance station for
the object has an available capacity. 10 FINITE CAPACITY SCHEDULING Although modeling has traditionally been applied to a design problem, it can also be used on an operational basis to create production schedules for the workshop. When used in this mode, modeling is a final capacity schedule (FCS) and provides
an alternative to other FCS methods, such as optimization algorithms and job-at-atime sequencers. However, FCS-based modeling has a number of important advantages (such as execution speed and flexible planning logic) that make it a powerful application planning solution Simulation provides a simple but flexible
method for creating the final capacity schedule for the factory floor. The basic modeling-based planning approach is to start the factory model using the original state of the plant and set the planned orders to be made. Decision-making rules are included in the model for making decisions about job selection, resource
selection, and routing. Modeling builds a graph by simulating the flow of work through an object and making smart decisions based on these planning rules. Simulation results are usually displayed as tasks uploaded to the Gantt interactive chart, which the user can manipulate. There are a large number of rules that can
be applied in a modeling model to create different types of graphs that focus on measures such as maximizing bandwidth, maintaining high-level use, minimizing changes, or meeting deadlines. Because of the special requirements for planning applications (such as the need for specialized decision-making rules and the
need to view results in the form of an interactive Gantt chart), modeling-based planning applications typically use specialized simulators specifically designed for this area of applications. The problem with this approach is that specialized simulators have built-in, data-driven factory models that cannot be modified or
modified in the form of an application. In many cases, this built-in model is an overly simplistic representation of the complexities of the production facility. . This model suits all approaches, severely limits the range of applications for these tools. Some manufacturing processes may be adequately represented by this fixed
model, but many others cannot. Simio takes a different approach, allowing you to identify the factory model using the full power of the general purpose tool simulation. Thus, the range of applications is no longer limited to a fixed built-in model that cannot be modified or modified between applications. The complexity of
the production process can be completely captured by the built-in model This includes not only the logic in each work center, but also the processing of the materials needed to move jobs between work centers. Specialized requirements for FCS applications are addressed by enabling inclusion Simio to specifically
support the needs of THES. These features include support for seemingly defined work datasets along with very flexible modeling of resources and materials. While these features are specifically designed to reveal the full power of Simio modeling for fcS applications, they are also useful in general modeling applications.
Simio's work dataset allows you to determine the job list to be processed by the modeling model. Jobs are defined in a data set containing one or more tables, with relationships defined between table columns. The specific task storage scheme is arbitrary and can be determined by the user in accordance with the data
scheme for production data (e.g. ERP systems). Job data typically includes release and deadline, job routing, setting and processing time, material requirements, and other properties related to the interest system. Objects in Simio can directly refer to the values in the job dataset (such as processing time) without
knowing the diagram that was implemented to store the data. Any facility in Simio can serve as a resource with limited capacity and can have its own independent behavior. Resources can be selected from a list based on flexible rules, such as minimum switching time or long downtime. . Resources also support very
flexible rules (early term, least remaining sluggish, critical ratio, etc.) to choose between competing jobs that are waiting to capture a resource. Finally, the resource usage history can be displayed on the Gantt interactive chart. The Materials element in Simio provides direct support for a model of things that can be
consumed and produced while the model is running. Materials can also be hierarchically defined for modeling the traditional Materials Bill (BOM) for production applications. Thus, the production step can be modeled as the consumption of a certain list of materials in the hierarchical BOM. 11 SUMMARY Simio is a new
model base based on the basic principles of object-oriented modeling. It is unique as follows: simio framework is a graphic object-oriented model frame, not just a set of classes in an object-oriented programming language that are useful for modeling simulations. Simio graphics modeling frames fully support the basic
principles of object-oriented modeling without requiring programming skills to add new objects to the system. Simio's structure is domain-neutral and allows you to create objects that support many different applications. Simio's process modeling features allow you to create new objects with complex behavior. The Simio
platform supports several modeling paradigms. supports modeling of both discrete and continuous systems and supports the presentation of simulations of events, processes, objects, and agents. Simio provides specialized features to directly support applications in emulation emulation ultimate capacity planning that
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