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ANNOTATION 

Parallel computing is a type of computation in which many calculations or 

processes are carried out simultaneously. Large problems can often be divided into 

smaller ones, which can then be solved at the same time. There are several different 

forms of parallel computing: bit-level, instruction-level, data, and task parallelism. 

Parallelism has long been employed in high-performance computing, but has gained 

broader interest due to the physical constraints preventing. As power consumption 

(and consequently heat generation) by computers has become a concern in recent 

years, parallel computing has become the dominant paradigm in computer 

architecture, mainly in the form of multi-core processors. 
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INTRODUCTION 

Parallel computing is closely related to concurrent computing—they are 

frequently used together, and often conflated, though the two are distinct: it is 

possible to have parallelism without concurrency, and concurrency without 

parallelism (such as multitasking by time-sharing on a single-core CPU). In parallel 

computing, a computational task is typically broken down into several, often many, 

very similar sub-tasks that can be processed independently and whose results are 

combined afterwards, upon completion. In contrast, in concurrent computing, the 

various processes often do not address related tasks; when they do, as is typical in 

distributed computing, the separate tasks may have a varied nature and often require 

some inter-process communication during execution. 

Parallel computers can be roughly classified according to the level at which 

the hardware supports parallelism, with multi-core and multi-processor computers 

having multiple processing elements within a single machine, while clusters, MPPs, 
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and grids use multiple computers to work on the same task. Specialized parallel 

computer architectures are sometimes used alongside traditional processors, for 

accelerating specific tasks. 

In some cases parallelism is transparent to the programmer, such as in bit-level or 

instruction-level parallelism, but explicitly parallel algorithms, particularly those 

that use concurrency, are more difficult to write than sequential ones, because 

concurrency introduces several new classes of potential software bugs, of which race 

conditions are the most common. Communication and synchronization between the 

different subtasks are typically some of the greatest obstacles to getting optimal 

parallel program performance. 

Computing is any goal-oriented activity requiring, benefiting from, or 

creating computing machinery. It includes the study and experimentation of 

algorithmic processes, and development of both hardware and software. Computing 

has scientific, engineering, mathematical, technological and social aspects. Major 

computing disciplines include computer engineering, computer science, 

cybersecurity, data science, information systems, information technology and 

software engineering. 

The term "computing" is also synonymous with counting and calculating. In 

earlier times, it was used in reference to the action performed by mechanical 

computing machines, and before that, to human computers. 

Traditionally, computer software has been written for serial computation. To 

solve a problem, an algorithm is constructed and implemented as a serial stream of 

instructions. These instructions are executed on a central processing unit on one 

computer. Only one instruction may execute at a time—after that instruction is 

finished, the next one is executed. 

Parallel computing, on the other hand, uses multiple processing elements 

simultaneously to solve a problem. This is accomplished by breaking the problem 

into independent parts so that each processing element can execute its part of the 

algorithm simultaneously with the others. The processing elements can be diverse 
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