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Explanation:

"A real-time system is one in which the correctness of the computations not only depends upon the logical correctness of the computation but also upon the time at which the result is produced. If the timing constraints of the system are not met, system failure is said to have occurred."

Real time, then, is a property of systems where time is literally "of the essence." In a real-time system, the value of a computation depends on how timely the answer is. For example, a computation that is completed late has a diminishing value, or no value whatsoever, and a computation completed early is of no extra value. Real time is always a matter of degree, since even batch computing systems have a real-time aspect to them. Problems arise when there is competition for resources in the system and resources are shared among many activities, which is where we begin to apply the real-time property to operating systems. In implementing any real-time system, a critical step in the process will be the determination of a schedule of activities such that all activities will be completed on time.
What new?
The speed of operation of hardware being undoubtedly better than all software implementations, the task can be though of in simple terms as optimizing what part to run in software and what in hardware. For instance the speedup achieved with the hardware kernel (implemented only as a part) has been found up to 2.6 times, even in the worst case. Also, in the normal schedulers, only one algorithm is adopted to schedule tasks based on priority or some other measure. However, it is logical to note that the same algorithm may not be able to work efficiently under all the scenarios where the nature, type and the time taken by processes vary. The challenge lies in the fact that how can a system change configuration depending on certain conditions and behave in the most efficient manner. 

Proposed Solution
Implementing the scheduler part of the kernel, or the “optimal hardware deployment” part of the system is a task, that may not result always in better efficiency. Rather, the system would be magnificently dynamic and efficient, if it configures itself i.e. the hardware depending on the present and past states. The system will also be investigated for its feasibility in working as a control node in a distributed real time system. Using genetic and evolutionary algorithms, the system can be made to choose the best possible solution by perturbation and transmutation. 
Hardware- FPGA
 FPGA Space: The availability of field-programmable gate array (FPGA) space in modern embedded systems allows designers to accelerate compute-intensive operations in hardware. Also, the re-programmable nature of the FPGA allows the hardware modules to be upgraded even after deployment. Common models of FPGA usage in modern embedded systems typically incorporate an FPGA + CPU combination, either as separate chips, or as a single integrated chip known as SoC (System in Chip). The Configurable System-on-Chip often uses a soft-core programmable processor, running a real-time operating system, as the central processing element in the system. We will be using Spartan II Series FPGA for the purpose.
