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Abstract 
The paper deals with shared memory multi-processor and various issues associated with it. The first part of the paper makes you 

familiar with the term shared memory multiprocessor .Then the paper covers the various issues associated with it. Then a detailed 

shared memory multiprocessor is explained. The main idea about of the paper is to discuss about various issues related to shared 

memory multiprocessors. As multiprocessors are basically designed for mainly two reasons i.e. fault tolerance and program speed 

up. So the designer must be careful about the fault tolerance so that the entire system fails if any one processor fails. He must also 

take care about the speed of the system.  Thus, going through this paper one will end up with a good understanding of shared 

memory multi-processor and various issues related to it.  

1. Introduction 

In shared memory multi processors more than one processor is used to improve the performance of system .Thus it 

does not require specialized system locking up in central computing   These systems run the same operating system 

(UNIX or NT) as the desktop and  many of the same applications from a workstation are executed on these 

multiprocessor servers.  Shared-memory multiprocessors have a noteworthy advantage over other multiprocessors 

because all the processors share the same view of the memory .These processors are also defined as uniform memory 

access (also known as UMA) systems. This alias indicates that memory is equally accessible to all processors with 

the same performance. Shared memory multiprocessor provides high throughput for a multiprocessing load, and 

function successfully as high-performance database servers, network servers and Internet servers. Their throughput 

is increased linearly as more processors are added. Multiprocessors with a single address space, such as shared-

memory architectures, make the entire memory accessible to all processors and allow processors to interconnect 

directly through read and write operations to memory. Thus increasing system’s speed. But due to some design 

issues the speed and performance of the multiprocessor may degrade leading to delays , cache  misses etc. Thus the 

performance relates to the way program was decomposed to allow concurrent execution multi-processor. The basic 

issues related to performance degradation are  partitioning , synchronization, coherency. Partitioning is a process in 

which original program is decomposed into sub programs and tasks. Each of which can be given to separate 

processor. Scheduling is a process which tells about the flow among the sub program or unit of tasks.  The flow is 
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important as some tasks must be completed before the next begin. The scheduler ‘s task is to arrange taks in such a 

way so that minimum execution  time is required. The issue associated with synchronization and communication is 

coherency. 

 

Fig 1 

2. Issues related to shared memory multi-processor 

2.1 Partitioning  

Shared memory multiprocessor has number of processors and is divided different partitions. Each partition has 

within it one or more of the processors, and may also have memory or cache and other related hardware. Each 

partion works together and communicates with other partitions to share computational load, the partitions each are 

independently operable and execute an independent copy of the operating system.In  multiprocessor systems tasks 

are divided among more than one processor, such that each processor does a portion of the computation of the 

system. Therefore, more than one task can be carried out at a time with each task or thread running on a separate 

processor, or a single task can be broken up into pieces that can be assigned to each processor. Multiprocessor 

systems incorporate many methods of dividing tasks among their processors, but all benefit from the ability to do 

computations on more than one processor simultaneously. The memory, whether centralized or distributed, can 

further be shared or multiple address type memory. Shared address memory systems allow multiple processors to 

access the same memory, whether distributed or centralized, to communicate with other processors via data stored in 

the shared memory. Multiple address memory incorporates separate memory for each processor or group of 

processors, and does not allow access to this local memory to other processors. Such multiple address or local 

memory systems must rely on messages to share data between processors. Cache memory can be utilized in any of 

these memory configurations to attempt to provide faster access to data each processor is likely to need and to 

reduce requests for the same commonly used data from multiple processors on the system bus. Processors in parallel 

processing or multiprocessor systems must communicate with the other processors to share computational data to 

effectively share tasks or work on the same task, and so must be configured to communicate with the number of 

processors or processor groups present in the multiprocessor system. Installation of a new processor or removal of 

an old processor requires reconfiguration of the multiprocessor system so that tasks and information are not 

communicated to a processor that has been removed or so that a new processor is utilized by the system. 

Furthermore, changing the number of processors in a system has traditionally required shutting down the entire 

system and restarting the system after reconfiguration so that the hardware can reset and the software can reboot 
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across the system, and to ensure that the system does not encounter errors due to other software or hardware 

management problems.  

The process of portioning begins with decomposition of a program into different small tasks. The process starts with 

outermost loop of the program. Each iteration in a loop is designed to a specific task. The various steps of 

parallelism are: 

Step 1: find the loop or recursion structures in the program. 

Step 2: determine the loop the accounts for most time. 

Step 3: assign instruction execution for these structures. 

Step 4: add synchronous and communication instructions  as required. 

Step 5: collect sub tasks into single task.  Do the clustering process. The compiler must be aware of the maximum  

resources required during execution. 

Thus the overall goal is to achieve maximum speed up and maximum degree of parallelism but with minimum 

overhead. 

2.2 Synchronization  

Synchronization is a decisive operation in many parallel applications. Synchronization mechanisms are failing to 

keep up with the increasing demand for efficient synchronization operations as systems grow larger and network 

latency increases In shared memory multiprocessors, efficient synchronization is imperious to assure good 

performance. There are two aspects to the “cost” of a synchronization operation is waiting time at synchronization 

points, and intrinsic overhead in performing the operation. The above has two components. The first component one 

deals with contention perseverance for synchronization operation among competing processors and the second one 

deals with the shared data accesses that the processor has to perform as it enters a synchronization region. A 

mechanism to reduce the overhead of execution of synchronization operations in a cache-based shared memory 

multiprocessor is based on the innate notion that parallel programs consistently use synchronization operations to 

manage the access to shared data. Traditionally multiprocessor cache protocols consider synchronization accesses in 

the same way as normal read and write memory accesses, which leads to inefficiencies in accomplishing the 

synchronization operations which eventually limit the scalability of systems. So we need to combine 

synchronization with the coherence maintenance for the cached data. Each cache line preserves states for 

synchronization as well as for cache coherence, and the cache protocol ensures the accuracy of the synchronization 

operations and the coherence of the data .  

 

 

2.3 Coherency 
 

Every processor has its own private cache, thus they can update or access the data easily but again it  leads to 

another serious issue i.e. cache coherence problem. Shared-memory multiprocessors offer improved computational 

power and the programmability. Cache coherence problem arises when multiple processes try to access the same 

data for updating purpose or one processor is trying to transform the data and rest processors are trying to read 

concurrently. It may lead to inconsistent state of data at cache of different processors and the main memory .But, 

sharing memory between processors leads to strife which delays memory accesses. A cache memory when added to 

each processor reduces the average access time, but it creates the possibility of discrepancy among cached copies. 

The cache coherence problem keeps all cached copies of the same memory location identical.  study explores. 

Shared-bus protocols are described using uniform terminology and  are divided into two categories: invalidation and 

distributed write. In invalidation protocols all other cached copies must be invalidated before any copy can be 

changed whereas in distributed write protocols all copies should be updated each time a shared block is changed. In 

each category, a new protocol is presented with better performance than previous schemes, based on simulation 

outcomes. A class of protocols is presented that offers reduced implementation cost and expandability, while 
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holding a high level of performance, as shown by simulation results using a crossbar switch. The consistency of 

shared-bus protocols is shown to be stronger than that of non-bus protocols .Protocol of its kind is presented for a 

large hierarchical multiprocessor, using a bus-based protocol within each cluster and a general protocol in the 

network connecting the clusters to the shared main memory. 

 

 

3. Conclusion 
 

Thus the paper deals with issues of shared memory multi-processor. The various issues must be resolved for 

obtaining high speed up and tolerance but with minimum overhead incurred. Technique such as easy parallelism in 

partition issue reduces the overhead of tasks. In shared memory multiprocessors, efficient synchronization is 

imperious to assure good performance. As sharing memory between processor leads to strife which delays in 

memory access. So we need to synchronize the processes in order to increase throughput of the processors. Cache 

coherence considerably affects the performance of the processor. The performance includes latency, bandwidth and  

protocol overhead. Thus in order to increase the system performance we need to take coherency into serious 

consideration. 
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