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a) What abstracts the hardware? Why? Give an example of such abstraction.

· OS and application programs abstract the hardware of a computer.

· This abstraction helps in controlling and coordinating the use of hardware among various application programs for various users.

· OS Example: Windows, Linux

· Applications: Compilers, Editors.

b) What are the two main objectives of Operating System design

· Resource allocation, for example, CPU time, memory space, I/O devices.

· Control program, which is controlling user programs to prevent errors and improper use of computer.

c) What is the difference between:

(i) mono-programming and multi-programming.

· In a monoprogram machine a single job occupies the system from start until end. In such a case CPU sits idle when there is a need of user action.

· A multiprogram machine increases CPU utilization by organizing jobs so that CPU always has something to execute.

(ii) mono-processor and multi-processor.

· In a monoprocessor machine there is only one processor which is responsible for the execution.

· In a multi processor machine there are more than one machine that may share the execution.

(iii) CPU-scheduler and job-scheduler.

· CPU scheduler assigns CPU to a process.

· Job scheduler selects job for execution.

Definitions following terms:

a) Processor

The processor (also called Central Processing Unit, or CPU) is the part of the computer that actually works with the data and runs the programs.

b) Program

A sequence of instructions that a computer can interpret and execute.

c) Process

A process is a running instance of a program, including all variables and other state.

d) Time sharing

A way of sharing out computer facilities between a number of people who want to use the computer at the same time.

a) How does I/O is done in a computer?

To start an I/O operation, the device driver loads the appropriate registers within the device controller. The device controller, in turn examines the contents of these registers to determine what action to take (such as read). The controller starts the transfer of data from the device to its local buffer. Once the transfer of data is complete, the device controller informs the device driver via an interrupt that it has finished its operation. The device deriver then returns control to the operating system, possibly returning the data or pointer to the data if the operation was a read. 

b) What is DMA? How does it operate?

DMA stands for direct memory access. It is technique of handling data transfer between memory and peripheral (I/O) devices that bypasses the central processing unit. In this method the device controller transfers an entire block of data directly to or from its own buffer storage to memory. Only one interrupt is generated per block, to tell the device driver that the operation is completed, rather than the one interrupt per byte generated for low speed devices. While the device controller is performing these operations, the CPU is available to accomplish other work.

