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Abstract

Simulink is a platform for multidomain simulation and Model-Based Design of dynamic systems. It provides an interactive graphical environment and a customizable set of block libraries that let you accurately design, simulate, implement, and test control, signal processing, communications, and other time-varying systems.
Simulink is integrated with MATLAB, providing immediate access to an extensive range of tools for algorithm development, data visualization, data analysis and access, and numerical computation.We have generating a C code program for receiving the real time embradded work shop design.

     SIMULINK

Key Features

· Extensive and expandable libraries of predefined blocks

· Interactive graphical editor for assembling and managing

· Ability to manage complex designs

· Model Explorer to navigate, create, configure, and search all signals, parameters, and properties of your model

· Ability to interface with other simulation programs and incorporate hand-written code, including MATLAB algorithms

· Model analysis and diagnostics tools to ensure model consistency and identify modeling errors





Creating and Working with Models

· It provides tools for hierarchical modeling, data management, and subsystem customization, accurate representations.

· Selecting and Customizing Blocks

· Simulink includes more than 1000 blocks that implement functions commonly used in modeling a system.





Integrating Procedural Code

With Simulink, you can incorporate MATLAB, C, FORTRAN, and Ada code directly into a model, enabling you to include handwritten code and create custom blocks and providing an alternative way to represent algorithms.

 Running a Simulation

After building your model in Simulink, you can simulate its dynamic behavior and view the results live. Simulink provides several features and tools to ensure the speed and accuracy of your simulation, including fixed-step and variable-step solvers and a graphical debugger.

Using Solvers
Solvers are numerical integration algorithms that compute the system dynamics over timeusing information contained in the model. Simulink provides solvers to support the simulation of a broad range of systems, including analog, digital, mixed signal and multirate systems of any size. These solvers can simulate stiff systems and systems with state events, such as discontinuities, including instantaneous changes in system  dynamics.


          Debugging a Simulation
The Simulink debugger is an interactive tool for examining simulation results and locating and diagnosing unexpected behavior in a Simulink model. If we quickly pinpoint problems in your model by stepping through a simulation one method at a time and examining the results of executing that method. 






         Executing a Simulation

Once you have set the simulation options for your model, you can run a simulation either interactively, using the Simulink GUI, or systematically, by running it in batch mode from the MATLAB command line. You can also use MATLAB commands to load and process model data and parameters and visualize results.
       Analyzing Results

Simulink includes several tools for analyzing your system, visualizing results, and testing, validating, and documenting your models.
         Visualizing Results

You can visualize the system by viewing signals with the displays and scopes provided in Simulink. 



         Generating C Code
Models built in Simulink can be configured and made ready for code generation. Using Real-Time Workshop and Real-Time Workshop Embedded Coder. you can generate code from the model for real-time simulation, rapid prototyping, or embedded system deployment.

      Generate optimized, portable, and customizable code from Simulink models

Real-Time Workshop generates and executes stand-alone C code for developing and testing algorithms modeled in Simulink. The resulting code can be used for many real-time and non-real-time applications, including simulation acceleration, rapid prototyping, and hardware-in-the-loop testing

Real-Time Workshop is the foundation for Simulink code generation. It generates ANSI/ISO-C compliant code for an entire model or for an individual subsystem, enabling the code to run on any microprocessor. To extend Real-Time Workshop with additional code generation support and capabilities.







              Key Features:-

· Generates ANSI/ISO C code and executables for discrete, continuous, or hybrid models

· Uses model blocks to incrementally generate and build code for large applications

· Supports Simulink data dictionary features for integer, floating-point, and fixed-point data

· Generates code for single-rate, multirate, and asynchronous models

· Performs code optimizations that improve code execution speed

· Provides capabilities for code customization and legacy code integration

        Selecting Targets

          Real-Time Workshop uses target template files to translate your Simulink models into ANSI/ISO C code. The target templates specify the environment on which your generated code will run These includes Generic Real-Time Target, Generic Real-Time Target Malloc, S-Function Target, Rapid Simulation Target (Rsim), Tornado Target.



         Generating Code for Simulink Models

Real-Time Workshop intrinsically generates code and offers the most complete support available for Simulink features and components, including:

· Model referencing, enabling incremental code generation

· Embedded MATLAB function blocks in Simulink and embedded                                  MATLAB functions in State flow

· Bus objects, enabling you to generate structures in your code

· Atomic subsystems, enabling code reuse via reentrant C functions.

Real-Time Workshop also supports a wide range of applications, from algorithm deployment with State flow, Simulink Fixed Point, and the Signal Processing Block set to real-time simulation of systems modeled with the Aerospace Block set, SimMechanics, SimPowerSystems.

        Generating Code for Large-Scale Applications

Real-Time Workshop provides incremental code generation, enable to generating code.

         Defining and Controlling Data

Real-Time Workshop lets you control the way model data appears in the generated code. It also enables to manage your data by:

· Declaring data types using built-in block data types

· Specifying storage to tune and calibrate parameters

· Specifying storage to monitor and log signal data

· Reusing storage to minimize locally scoped data

Real-Time Workshop generates code from data stored in the diagram or in a data dictionary provided by the Simulink Model Explorer. This capability makes it easy to redeploy code from a single model to different targets by incorporating different data.

         Executing Code in a Real-Time Environment

Real-Time Workshop provides a complete framework for executing the generated code in real time and incorporating it into your execution environment.Single-Tasking, Multitasking, Asynchronous.

        Real-Time Deployment

Simulink and Real-Time Workshop provide a complete set of target-independent capabilities for real-time deployment. These include:

· The ability to specify priorities for each rate in your model

· Production-quality counters and timers for computing absolute time

· A Rate Transition Block to specify data transfer mechanisms between rates to trade off data integrity, determinism, and performance

         Optimizing Code

Real-Time Workshop provides user-selectable code optimizations to improve code efficiency. These include:

· Code reuse

· Expression folding

· Signal storage reuse

· Parameters in lining

· Customizing Real-Time Workshop

         Conclusion

The design in embedded systems provides an interactive graphical environment and a customizable set of block libraries that accurately design, simulate, implement, and test control, signal processing, communications, and other time-varying systems. Simulink is integrated with MATLAB, providing immediate access to an extensive range of tools for algorithm development, data visualization, data analysis and access, and numerical computation. We have generating a C code program for receiving the real time embedded work shop design, and real time workshop coder for simulink process.
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