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1. Cluster Computing

Cluster Computing is the use of multiple computers. ... the parallel processing power of those computers. ... and MPP (Massively Parallel Processors). ... An SMP architecture is a multi-processor machine with a set of identical processors that. 

















 Télécharger le PDF 






 210KB taille
 34 téléchargements
 300 vues






 commentaire





 Report
























1. Cluster Computing 1.1. Definition Cluster Computing is the use of multiple computers. Usually PCs or UNIX workstations, multiple storage devices and redundant interconnections. The system appears as a single highly available system. The computers are linking in order to take advantage of the parallel processing power of those computers. There are 3 types of cluster computing. High availability clusters are designed to ensure constant access to service applications. Load-balancing clusters are operate by routing all work through one or more load-balancing front-end nodes, which then distribute the workload efficiently between the remaining active nodes. Hight-performance clusters are designed to exploit the parallel processing power of multiple nodes. Actually, computer clusters offers a number of benefits like reduced cost, processing power, improved network technology, scalability and high availability. In order to learn a lot of things about clusters I have to compare an architecture shareeverything (cluster) with an share-nothing architecture.



1.2. Analysis of different architectures In this part, I want to describe the two architectures: SMP (Symmetric Multiprocessors) and MPP (Massively Parallel Processors). In a computer with more than 1 processor the memory can be shared or not. So, I want to find differences about this two types of architecture.



1.2.1 SMP Symmetric Multiprocessors (share-everything) An SMP architecture is a multi-processor machine with a set of identical processors that share physical memory, inputs and outputs. These machines that access the same speed advantages of the memory areas are also machines called UMA (Uniform Memory Access). An SMP machine generally has a single operating system that manages the entire architecture. On the contrary, traditional parallel computers, SMP machines do not require an operating system architecture. Indeed there are now common OS like Linux, Windows NT or Sun Solaris for SMPs.



Schematic architecture of SMP



Often, these operating systems simulate the principle of a single system image. They represent to the user the complex architecture of an SMP as a simple desktop computer. As the operating system is unique and the coordination (communication, synchronisation, ...) is done via shared memory between processors, a SMP machine is easy to program. Particular attention should be paid to competition concerns, as in shared memory, the concurrent same data is possible. A big disadvantage of SMP is its limit of extension. Indeed, we can not increase indefinitely numbers of processors because they all access the same memory.



1.2.2 MPP Massively Parallel Processors (share-nothing) In a multi-processor architecture type MPP, on the contrary machines SMP processors do not share a single memory or inputs and outputs. Each processor has its own memory and has a fast interconnection with other processors. Each processor in an MPP has its own operating system, making it more difficult to achieve a single system image.



Schematic architecture of MPP



The use of standard components result in a good cost / performance. MPP machines have no limit on the number of processors and are easily extensible. However, given the lack of a single system image operating, their programming is more difficult than that of SMP machines. Thus, communication and coordination is explicitly between different processors.
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Unlike SMPs, the memory access virtually common then depends on the physical location of the processor and memory in the parallel machine. This machine is called (NUMA) Non Uniform Memory Access. But if that wouldnʻt be enough, the programmer's job requires also the different levels of cache processors are synchronised with the memory addresses they represent. It is call machine ccNUMA (Cache coherency NUMA).



1.2.3 Limits I have already talked about limits. I showed that the limits for SMP architecture are a problem because the memory is shared so the number of processors are limited. Nevertheless NUMA (Non Uniform Memory Access) may permit to solve this problem. In a SMP architecture is it easy to improve the performance because we just have to add some processors. Besides, if the application is running on the cluster it is not developed for this architecture, therefore the performance will not be improve. It will be faster in the way of two different applications will be working at the same time. As the system is managed by only one operating system if it just one part doesnʻt work, the whole system will break down. For MPP as SMP the applications have to be developed respecting the architecture.



1.3. Managers for SMP and MPP In order to manage the memory in SMP or MPP new managers had been create. To improve the performance limits of SMP and MPP



1.3.1 NUMA (Non Uniform Memory Access) To solve the problems of simultaneous access to shared memory in SMP it exists a system named NUMA (Non Uniform Memory Access). Indeed, NUMA is a multiprocessor system. This system permit to separate the memory and put it in different places.



Schematic architecture of NUMA
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1.3.2 UMA (Uniform Memory Access) UMA means Uniform Memory Access. It is a shared memory architecture used in parallel computers. All the processors in the UMA model share the physical memory uniformly. In a UMA architecture, access time to a memory location is independent of which processor makes the request or which memory chip contains the transferred data. Uniform Memory Access computer architectures are often contrasted with NonUniform Memory Access (NUMA) architectures.



Schematic architecture of UMA



In the UMA architecture, each processor may use a private cache. Peripherals are also shared in some fashion, The UMA model is suitable for general purpose and time sharing applications by multiple users. It can be used to speed up the execution of a single large program in time critical applications. Unified Memory Architecture (UMA) is a computer architecture in which graphics chips are built into the motherboard and part of the computer's main memory is used for video memory.
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