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The Evolution of the Processor to Multi-Core

[Introduction]

There is no question that the Computer has been an integral part of humanity for the past couple of decades. Computing devices have been a necessary part of the daily workings of people’s lives. These instruments are in use today in government, businesses, academe, and even at home. They can be found in the most advanced of technologies, such as warships for the military, to the simplest of devices, such as the calculator for the common office worker. There is no denying the impact of computers in people’s lives. 

The modern computer is made up of different parts, each to serve its own purpose. The memory units, such as RAM and hard disks, keep data and information for use of the system. The motherboard connects all parts together, keeping the different devices working perfectly and in consonance with each other. There are a lot more other devices and peripherals that can be enumerated, but none as important as the Central Processing Unit.

The CPU as they call it is the brain behind the system. The Central Processing Unit is an internal part of the computer. It is the logic machine that enables the computer to execute a program.
 Programs need millions of calculations to be executed, and it is in the CPU that most of these calculations are processed. 
The CPU we know today is vastly different from the “steel cabinet bigger than a refrigerator full of circuit boards crowded with transistors.”
 It all started with a company known as Intel. The trend then was to create calculator chips that were hardwired to perform the same calculations over and over. Intel was tasked to design a small processor that could be programmed to perform almost any calculation.
 That was the Intel 4004.
[The Shift to Multi-Core]

In the late 1990s to the early 2000s, Intel and AMD were locked in a heated battle of the MHz that soon became the battle of the GHz. To the benefit of the consumers, these two companies were churning out faster and faster single-cored CPUs as fast as the market can accommodate them. AMD challenged the proverbial Goliath that is Intel when it launched its Athlon line of processors in the summer of 2000. The two companies, one defiant in its foothold in the processor business, the other eager to claim the throne, were on a collision course. 

“If one company launches an 800 MHz processor, the other feels compelled to release their top CPU at 850 MHz. This war reached its peak in March of this year (2000) when AMD beat Intel to the 1 GHz punch: both companies launched their gigahertz processors months in advance of plans.”


Just a decade ago, AMD and Intel were fighting it out on the single core scene. Believing that the faster the processor, the better, these two companies released faster and faster processors. At this time, AMD was ahead in the technology. They were releasing better and faster processors than what Intel can produce. Intel was on the verge of losing its market share leadership. Then Intel stumbled upon Hyper-Threading technology.

Just about as the GHz battle was slowing down due to physical and logical constraints, “by 2002, however, increasing power densities and the resultant heat began to reveal some limitations in using predominately frequency as a way of improving performance”
, Intel introduced Hyper-Threading technology. At that time, it was already common to use 2 processors in one machine; it was called dual-processor systems. But to use this implementation was costly. Intel devised a way in which one processor would seem like 2 processors to the system. This was Hyper-Threading.

“This innovative design allows the processor to function as 
two logical processors that run multiple applications simultaneously. Applications written to take advantage of multiple threads give users the ability to complete more tasks in a given amount of time, such as playing games or engaging in multimedia creation while running virus scan or other background tasks.”


This was perhaps the precursor the multi-core processor technology. While not exactly having 2 cores yet, Hyper Threading allowed for the processor to run two software threads in parallel, making the system more responsive and efficient than the regular single-cored processors. 

And as AMD was reeling from its previous losses, Intel struck with its greatest product since introducing the Pentium line of processors in the 1990s. Intel launched its multi-core processor lineup. The technology behind it is simple. Since processor speeds are already reaching its limits, why don’t CPU manufacturers double or even quadruple the amount of “processors” on one chip? The result gave us consumers a powerful, yet energy efficient multi-core processor.

The theory behind multi-core processors is as follows: these processors take advantage of the relationship between power and frequency. With the use of multiple cores, each core will run at a lower frequency. Power normally allocated to a single core is distributed between the cores.
 Less heat is generated due to lower frequencies but increased in performance due to multiple cores working at the same time. 

The computer world is now transitioning into the use of multi-core processing. This technology highly benefits the OS ability to run multiple applications efficiently. The system will now be able to delegate a specific application to run on a specific core, freeing up other cores to run other tasks. This ensures that each task runs at optimal performance.

But multi-core technology just does not benefit multitasking alone. If written and programmed correctly, a single application can separate its tasks among the different cores, effectively running the application as fast as the number of cores running it.

To fully utilize the benefits of multi-core processing, the software that is run on top of this hardware should be aptly threaded and multi-core ready.
 Applications designed for single processors will not benefit from the use of multi-core processors; although multitasking of single threaded applications will be more efficient in this kind of environment. 
[Use in SMP]


As was said earlier, systems with multiple processors have existed long before processors had multiple cores. These systems, called multi-processor systems, gave birth to the computer architecture that is Symmetric multiprocessing. Symmetric multiprocessing is a computer architecture in which multiple processors work in parallel doing the same task. This is different from asymmetric systems wherein one processor is dedicated to only doing one task. 

So what is the importance of Symmetric multiprocessing? One of the cheapest ways to improve performance is to put more than one processor in the system. There are systems that support additional processors and do not require tinkering. 

SMP works on multiprocessor systems by having high speed connection between the processors and equal access to shared system memory. SMP systems enable any of processors to execute OS and user functions. The system can also designate all the processors on a single application.


This setup is highly similar to multi-core processors. The theory is the same. If the cheapest way to increase performance is to add another processor into the system, why not add another processing core to a single central processing unit chip, effectively creating 2 processors in one? That is the trend today. Instead of increasing processor number in a system, a single processor system can now contain multiple cores for increase in performance but at lower power consumption.  

[Examples of Multi-core products]


“Whether it’s gaming, digital photography, or video editing, today’s high-impact entertainment demands breakthrough technology. Now with a new version based on Intel’s cutting edge 45nm technology utilizing hafnium-infused circuitry to deliver even greater performance and power efficiency.”
 This is the tagline of Intel’s new Core 2 Extreme Quad-Core Processor. Boasting of four processing cores, each running at 3 GHz, the Core 2 Extreme is certainly powerful enough to run most of the consumer applications available today. 

Intel’s Core 2 Extreme Processor is designed to meet the demands of highly threaded, computation intensive applications such as 3d modeling, image and video rendering, and the latest in realistic and immersive videogames. 
 With its four processing cores, the Core 2 Extreme Processor can delegate specific tasks to each of the cores of the CPU, enabling improvements in system responsiveness. The CPU can literally multitask because of having multiple cores.

Not to be outdone, AMD has released its own line of Extreme Quad-Core Processors named AMD Phenom. 
“The ultimate mega-tasking experience. Featuring true multi-core design and award winning AMD64 technology with Direct Connect Architecture; AMD Phenom 9000 Series processors deliver the ultimate mega-tasking experience by providing direct and rapid information flow between processor cores, main memory, and graphics and video accelerators”
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