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Problem Description:

Our objective isto add support for Earliest Deadline First, PIP and PCEP in
RT-Linux. The default scheduler in RT-Linux is a fixed-priority scheduler.
There is no deadline monitoring or resource management (e.g. support for
priority inheritance) functionality with the distribution we obtained from
ftp.fsmlabs.com.

Background:

Real-time support in Linux: In Linux, the kernel code is non-preemptable in
critical-sections. S0, the interrupts generated during this time will be lost.
Hence hard real-time guarantees are not possible. [10]

RT-Linux background: RT-Linux was developed at the New Mexico
institute of technology, Socorro NM, by Victor Y odaiken and Michael
Barabanov. RT-Linux is an extension to Linux OS that has been designed to
handle time-critical tasks. RT-Linux runsthe Linux OS as its lowest priority
task. Linux is made completely preemptable and if CPU has to be dedicated
to more important real-time tasks, then Linux can be completely disabled. In
RT-Linux, the real-time kernel handles all the interrupts and then passes
those interrupts to the Linux kernel that are generated for it, only if there are
no real-time tasks to run. Real-time tasks cannot use Linux system calls or
communicate directly with Linux processes as this would lead to unbounded
timing constraints. Real-time tasks can use shared memory and FIFO queues
as |PC mechanisms. [8][9]



Challenges:

1) Understanding the current implementation of RT-Linux kernel
2) Verification of the functionality of EDF, PCEP, PIP

Outlinefor the solution:

Our approach to the problem is the following:

1) Installation of RT-linux.

2) Familiarizing ourselves with the RT-linux kernel and its scheduling
mechanism.

3) ldentifying the data-structures and functions to be changed for
implementing the scheduling mechanisms.

4) Implementing EDF.

5) Verification of results

6) Implementing PCEP & PIP.

7) Verification of results.
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