PROCESSOR REGISTER

A processor includes a set of registers that provide a level of memory that is faster & smaller then main memory. The registers in processor serve two functions:

1. User Visible Register
2.
Control & Status Register

USER VISIBLE REGISTER 

A user variable register may be referenced by mean of the machine language that processor execute & available all programs. For high level languages & optimizing complier will attempt to make intelligent choices of which variables to assign to registers & which main memory location. There are two type of data register: 

1. Data Register
2.  Address Register
 (e.g. Index Register, Segment Pointer, Stack Pointer)

CONTROL & STATUS REGISTERS:

A verity of processor register is employed to control of the processor. Use the processor & control the operation & privilege operating system and control the execution of program. If instruction is high priority than execute first & the lower priority the instruction is execute after this.

Program Counter (PC): Contain the address of an instruction to be fetched.

Instruction Register (IR): Contain the instruction most recently fetched.

OPERATING SYSTEM OBJECTIVE & FUNCTIONS

An operating system is a program that controls the execution of application program & act as an interface between the user of a computer & the computer hardware. It can thought of as having three objectives:

Convenience: An Operating System makes a computer more convenient to user.

Efficiency: 

An Operating System allows the computer system resources to be used in an efficient manner.

Ability to Evolve: 

An Operating System should be constructed in such a way as to permit the effective development, testing & introduction of new system functions without interfering with service.

OPERATING SYSTEM AS RESOURCE MANAGER 

A computer is a set of resources for the movement, storage &processing of data & for the control of these functions. The Operating System is responsible for managing these resources. By managing the computer’s resources, the operating system is in control of the computer’s basic functions. But this control is exercised in a curious way. Normally, we think of a control mechanism as something external to that which is controlled or at least as something that is a distinct & separate part of that which is controlled. (e.g. a residential heating system is controlled by a thermostat, which is completely distinct from the heat generation & heat distribution apparatus). This is not the case with the operating system, which as a control mechanism is unusual is two respects:

· The Operating System functions in the same way as ordinary computer software; that is, it is a program executed by the processor.

· The Operating System frequently relinquishes control & must depend on the processor to allow it to regain control.

MAJOR ACHIEVEMENTS

Operating Systems are among the most complex pieces of software yet developed. This reflects the challenge of trying to meet the difficult and in some cases competing objectives of convenience, efficiency and ability to evolve. There are five major achievements:

1. Processes


2. Memory Management

3. Information Protection & Security

4. Scheduling & Resources Management 

5. System Structure

PROCESSES

The concept of process is fundamental to the structure of Operating System. Multiprogramming batch operation, time-sharing & real time transaction systems. As we have seen, multiprogramming was designed to keep the processor & I/O devices, including storage devices, simultaneously busy to achieve maximum efficiency. The key mechanism is this: In response to signals indicating the completion of I/O transactions, the processor is switched among the various programs residing in main memory.

MEMORY MANAGEMENT 

Users need a computing environment that supports modular programming & the flexible use of data. System managers need efficient and orderly control of storage allocation. Operating System has five principal storage management responsibilities:

Process Isolation: 

The Operating System must prevent independent processes from interfering with the data & memory of each other.

Automatic Allocation & Management: 

Programs should be dynamically allocated across the memory hierarchy as required. Allocation should be transparent to the programmer. Thu, the programmer is relieved of concerns relating to memory limitations and the operating system can achieve efficiency by assigning memory to jobs only as needed.

Support of Modular Programming: 

Programmers should be able to define program modules & to create, destroy & alter the size of modules dynamically.

Protection & Access Control:

Sharing of memory, at any level for the memory hierarchy, creates the potential for one program to address the memory by a particular application. At other times, it threatens the integrity of programs and even of the operating system itself. The operating system must allow portions of memory to be accessible in various ways by various users.

Long Term Storage:

Many users & applications require means for storing information for extended periods of time.

SCHEDULING & RESOURCE MANAGEMENT

The Operating System is to manage the various resources available to it (main memory space, I/O devices, processors) and to schedule their use by the various active processes. Any resource allocation & scheduling policy must consider three factors:

Fairness: 

Typically, we would like all processes that are competing for the use of a particular resource to be given approximately equal and fair access to that resource. This is especially so for jobs of the same class that is job of similar demands, which are charged the same rate.

Differential Responsiveness:

On the other hand, the Operating System may need to discriminate among different classes of jobs with different service requirements. The Operating System should attempt to make allocation and scheduling decisions to meet the total set of requirements. The operating system should also view these decisions dynamically. For example, if a process is waiting for the use of an I/O device, the operating system may wish to schedule that process for execution as soon as possible in order to free up the device for later demands from other processes.

Efficiency:

Within the constraints for fairness & efficiency, the operating system should attempt to maximize throughput, minimize response time, and in the case of time sharing accommodate as many users as possible.

CHARACTERISTICS OF MODERN OPERATING SYSTEM 

These modern Operating System respond to new developments in hardware and new applications. Among the key hardware drivers are multiprocessor machines, greatly increased machine speed, high speed network attachments & increasing size and variety of memory storage devices. In the application arena, multimedia applications, Internet & Web access, and client/server computing have influenced Operating System design.

The rate of change in the demands on Operating System requires not just modifications & enhancements to existing architectures, but new ways of organizing the Operating System. A wide range of different approaches & design elements has been tried in both experimental & commercial Operating System, but much of the work fits into the following categories:

· Microkernal Architecture

· Multithreading

· Symmetric Multiprocessing

· Distributed Operating System

· Object Oriented Design

Microkernal Architecture

Assigns only a few essential functions to the kernal, including address space, interprocess communication (PC) and basic scheduling. Other O.S services are provided by processes, some time called serves that run in user mode and are treated like any other application by the microkeneral. This approach decouples kernel and server development. Servers may be customized to simplifies implementation, provides flexibility, and is well suited to a distributed environment, In essence, a microkernel interacts with local and remote server processes in the same way, facilitating construction of distributed systems.

Multithreading: is a technique in which a process, executing an application, is divided into threads that can run simultaneously. We can make the following distinction:

Thread: A dispatchable unit of work. It executes sequentially and is interruptable so that the processor can turn to another thread. From the point of view of scheduling & dispatching, this concept is equivalent to that process on most other Operating System.

Process: A collection of one or more threads & associated system resources (such as memory, open files, & devices). This corresponds closely to the concept of a program in execution. By breaking a single application into multiple threads, the programmer has great control over the modularity of the application & the timing of application related events. From the point of view of the job or application, this concept is equivalent to that of a process on most other Operating System.

Symmetric Multiprocessing (SMP): is desirable SMP refers to a computer hardware architecture & also to the Operating System behavior that reflects that architecture. A symmetric multiprocessor can be defined as a standalone computer system with the following characteristics:

1. There are multiple processors.

2. These processors share the same main memory and I/O facilities, interconnected by a bus or other internal connection scheme.

3. All processors can perform the same functions (hence the term symmetric).

Distributed Operating System: provides the illusion of single main memory space and single secondary memory space, plus other unified access facilities, such as a distributed file system. Although clusters are becoming increasingly popular and there are many cluster products on the market, the state of the art for distributed operating system lags that of uniprocessor and SMP Operating System.

Object Oriented Design:  lends discipline to the process of adding modular extensions to a small kernel. At the Operating System level, an object based structure enables programmers to customize an Operating System without disrupting system integrity. An object orientation also eases the development of distributed tools & full blown distributed Operating Systems.

PROCESSES & THREADS

The discussion so far has presented the concept of a process as embodying two characteristics:

Unit Of Resource Ownership:

A process is allocated a virtual address space to hold the process image and from time to time may be assigned main memory plus control of other resources, such as I/O channels. I/O devices, and files.

Unit of Dispatching:

A process is an execution path (trace) trough one or more programs. This execution may be interleaved with that of other processes. Thus, a process has an execution state (Running, Ready etc.) & a dispatching priority & is the entity that is scheduled and dispatched by the Operating System.

In most operating system, these two characteristics are indeed the essence of a process. However, some thought should convinced the reader that these two characteristics are independent and could be treated independently by the operating system. This is done in a number of Operating System, particularly recently developed systems. To distinguish the two characteristics, the unit of dispatching is usually referred to as a thread, or lightweight process, while the unit of resource ownership is usually still referred to as a process or 

MULTITHREADING

Multithreading refers to ability of  an Operating System to support multiple threads of execution within a single process. The traditional approach of a single thread of execution per process, in which the concept of a thread is not recognized, is referred to as a single threaded approach. MS-DOS is an example of an Operating System that supports a single user process & single thread. Other operating system, such as UNIX, support multiple user processes but only support one thread per process.

A java run-time engine is an example of a system of one process with multiple threads. Of interest in this section is the use of multiple process, each of which support multiple threads. In a multithreaded environment, a process is defined as the unit of protection & the unit of resource allocation. The following are associated with processes:

· A virtual address space that holds the process image

· Protected access to processors, other processes (for interprocess communication), files & I/O resources (devices & channels).

SYMMETRIC MULTIPROCESSING

The computer has been viewed as a sequential machine. Most computer programming languages require the programmer to specify algorithms as sequences of instructions. A processor executes programs by executing machine instructions in a sequence & one at a time. Each instruction is executed in a sequence of operations (fetch instruction, fetch operands, perform operations, store results).

At the micro-operation level, multiple control signals are generated at the same time. Instruction pipelining, at least to the extent of overlapping fetch and execute operations, has been around for a long time. Both of these are examples of performing functions in parallel.

As computer technology has evolved and as the cost of computer hardware has dropped, computer designers have sought more and more opportunities for parallelism, usually to improve performance and , in some cases, to improve reliability. 

SMP Architecture

It is useful to see where SMP architecture fit into the overall category of parallel processors. A taxonomy that highlights parallel processor systems first introduced by Flynn [FLYN72} is still the most common way of categorizing such systems. Flynn proposed the following categorizing:

Single Instruction Single Data (SISD) stream:

A single processor executes a single instruction stream to operate on data stored in a single memory.

Single Instruction Multiple Data (SIMD) stream:

A single machine instruction controls the simultaneous execution of a number of processing elements on a lockstep basis. Each processing element has an associated data memory, so that each instructions executed on a different set of data by the different processors. Vector & array processor fall into this category.

Multiple Instruction Single Data (MISD) Stream:

A sequence of data is transmitted to a set of processor, each of which executes a different instruction sequence. This structure has never been implemented.

Multiple Instruction Multiple Data (MIMD) Stream:

A set of procession simultaneously execute different instruction sequence on different datasets.

With the MIMD organization, the processors are general purpose because they must be able to process all of the instruction necessary to perform the appropriate data transformation. MIMDs can be further subdivided by the means in which the processor communicate. If the processors each have a dedicated memory, then each processing element is a self contained computer. Communication among the computers is either via fixed paths or via some network facility. Such a system is known as a cluster or multi-computer. If the processors share a common memory, then each processor accesses programs & data stored in the shared memory, & processors communicate with each other via that meory; such a system is known as shared memory multiprocessor.


One general classification of shared memory multiprocessor is based on how processes are assigned to processors. The two fundamental approaches are master/slave & symmetric.

Master/Slave Architecture  

The processors may only execute user programs & perhaps Operating System utilities. The master is responsible for scheduling processes or threads. Once a process/thread is active, if the slave needs service, it must send request to the master & wait for the service to be performed. This approach is quite simple & requires little enhancement to a uniprocessor multiprogramming Operating System.

Symmetric Multiprocessor

The kernel can execute on any processor & typically each processor does self-scheduling from the pool of  available processes or threads. The kernel can be constructed as multiple processes or multiple threads, allowing portions of the kernel to execute in parallel. The SMP approach complicates the Operating System. In must ensure that two processors do not choose the same process and that resolve and synchronize claims to resources.
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