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Multi-core Processor
Multi-core processor is defined as a processing system composed of two or more independent cores. In another word, two or more CPUs are included within a single processor sharing the same system interface, which enables simultaneous managing of activities. Most commonly known multi-core processors are dual-core processor which contains two cores and quad-core processor which contains four cores. The cores are typically integrated in a single physical package.

Multi-core processor design is generally motivated by the increasing operating frequency which brings several critical issues: increasing gap between processor and memory speeds, larger cache size, and rapidly increasing power consumption. Multi-core processor offers an evolutionary solution to exponential growth of digital data since late 1990s. Power4 is the world’s first commercial multi-core processor released by IBM in 2001. Intel, AMD, IBM, Nvidia, Sun microsystems all marketed in multi-core processors later.
The most important feature of multi-core processor is that instructions are distributed into cores, which allows high performance and less execution time. Cores within a multi-core processor often share many resources such like caches and memory controllers. This results in significant improvement on cache snooping (bus snooping), which is regarded as an important feature of multi-core processor. In another word, in integrated multi-core processors, the signals between different CPUs travel shorter distance and have less degradation. These less degraded signals facilitate more data to be sent in one period and less need to repeat sending data as often, which consequently reduces power consumption.
Multi-core processing is a growing industry trend as single core processors rapidly reach the physical limits of possible complexity and speed. The low power design of multi-core processor will play an important role in the future to achieve high performance without driving up power consumption. On the other hand, since the performance gained by the use of a multi-core processor is strongly dependent on the software algorithms and implementation, new languages which facilitate multi-core functionality better and faster needs to be developed such like more advanced compilers which is capable of sending a balanced load of instructions to individual cores.
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