possible about 1099511627776000000 task switches in one second when our available speed is 1 Teraflop. About
half of this number will be the tasks possible in a second.

Intertask Communications And Resource Sharing:

A significant problem that multitasking systems have is sharing data and hardware resources among multiple tasks.
It is usually "unsafe" for two tasks to access the same specific data or hardware resource simultaneously. ("Unsafe"
means the results are inconsistent or unpredictable, particularly when one task is in the midst of changing a data
collection. The view by another task is best done either before any change begins, or after changes are completely
finished.) Our OS looks to correct this problem using the technique of masking interrupts.

Disabling interrupts is impossible as it is the foundation of our OS. We can however allow the application itself to
run in kernel mode for greater system call efficiency and also to permit the application to have greater control of
the operating environment without requiring OS intervention. When the task is run in kernel mode and also masks
interrupts it is the best (lowest overhead) solution to preventing simultaneous access to a shared resource. So, the
critical section is effectively protected and when the task exits its critical section, it must unmask interrupts;
pending interrupts, if any, will then execute.

Temporarily masking interrupts should only be done when the longest path through the critical section is shorter
than the desired maximum interrupt latency, or else this method will increase the system's maximum interrupt
latency. Typically this method of protection is used only when the critical section is just a few source code lines
long and contains no loops. This method is ideal for protecting hardware bitmapped registers when the bits are
controlled by different tasks.

When the critical section is longer than a few source code lines or involves lengthy looping, the OS will resort to
using mechanisms identical or similar to those available on general-purpose operating systems, such as
semaphores and OS-supervised interprocess messaging. Such mechanisms involve system calls, and usually invoke
the OS's dispatcher code on exit, so they can take many hundreds of CPU instructions to execute, while masking
interrupts may take as few as three instructions on some processors.

The other approach to resource sharing is for tasks to send messages. In this paradigm, the resource is managed
directly by only one task; when another task wants to interrogate or manipulate the resource, it sends a message
to the managing task. This paradigm suffers from similar problems as binary semaphores: Priority inversion occurs
when a task is working on a low-priority message, and ignores a higher-priority message (or a message originating
indirectly from a high priority task) in its in-box. Protocol deadlocks occur when two or more tasks wait for each
other to send response messages.

Although their real-time behavior is less crisp than semaphore systems, simple message-based systems usually do
not have protocol deadlock hazards, and are generally better-behaved than semaphore systems.

Memory Allocation And Management:
The system of allocation of memory is Dynamic Memory Allocation. This is because of two reasons —

Firstly, speed of allocation is important. A standard memory allocation scheme scans a linked list of indeterminate
length to find a suitable free memory block; however, this is unacceptable as memory allocation has to occur in a
fixed time in an RTOS.

Secondly, memory can become fragmented as free regions become separated by regions that are in use. This can
cause a program to stall, unable to get memory, even though there is theoretically enough available. Memory
allocation algorithms that slowly accumulate fragmentation may work fine for desktop machines—when rebooted
every month or so—but are unacceptable for embedded systems that often run for years without rebooting.

We can further say that our system of memory allocation will be fixed size block allocations because they have
been known to work exceedingly well with real-time embedded systems.



The computer's memory is arranged in a hierarchical manner, starting from the fastest registers, CPU cache, RAM
and disk storage. Our OS has advanced features for tracking which one is available, which is to be allocated or
deallocated and how to swap between the main memory and secondary memories. This virtual memory
management greatly increases the speed of accessing memories and the memory available to a particular task.

Thrashing is a liability which occurs when two processes requiring different capacities compete with each other for
RAM space and in the end lead to an actual slower overall memory accession and storage. This problem will be
taken care of in our OS by automatic adjusting the swap file size. If such a thing occurs too often, the user will be
prompted to increasing the RAM or may also cause lower number of programs to run at an instant. Even though it
may seem like it, but this technique actually gives greater throughput and reduces the time needed to complete

jobs.

File System:

Our 05 has a special file system developed for just its use. It will be a journal system because we need automation
as much as possible and it also therefore reduces the maintenance costs. The directory structure will be the same
as Windows with no case sensitivity but it will incorporate some LINUX features like the new advanced features of

ZFS.

Networking:

The protocols used by this operating system will be a set of protocols designed specifically for the settlement. We
have a basic TCP/IP based structure for common tasks. Important tasks, however, have their own protocols like
NFS for file transfer. SorthiOS has complete inbuilt support for Wi-Max internal wireless networking.

Security:
These features will dictate the security automation features. There will be automatic support for all the features

listed.

O Anti Virus:-there would be an inbuilt anti virus software in SorthiOS. The anti virus would follow three
simple processes:-
#  Pre Scan: the anti virus would check each file for viruses before opening it.
i+ Search and Destroy:-this is a virus/malware check scheduled each day at a time when data
transmission is the least i.e. at night.
* Quarantine: All the files quarantined would be kept in a specific computer for analyzing viruses.
i The anti virus would be updated each time the internet is updated.

O Port Monitoring: the OS would have an inbuilt port monitor which would check if the required ports
are open and would block any ports which are not required. This would reduce the chances of
hacking or virus entry.

To prevent the hacking of the OS we have periodic changing of encryption keys.

The OS has a specific feature, which is used in case of an emergency. The computer will go into
manual mode and only experts who have been verified via iris scan and fingerprint checking will be
able to access and work on that system. Only the basic presets would work with no add-on
features/softwares.

oo

Device Drivers:
The device drivers will be provided automatically with the devices we use. All our devices will be standard and as
such there is complete support for these devices. Any updates will be sent by the company concerned and can be

implemented very easily.

The device structure is based on knowing what the device does. We can specify the function of new devices. There
is also primary auto detection and the OS will try to create a driver automatically for new unsupported devices.






