Future of the CPU

By Jagdeep Singh
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Presentation Notes
Transistors have been growing smaller and smaller throughout the years. Their function is simple, they either allow a current to pass through or not. A cpu is composed of billions of tiny 2d transistors. 
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Moore’s law has showed a level off for the clock rate of a processor even though transistors keep doubling. This raises as question as to why arent clock speeds getting higher and how exactly are companies still gaining performance without raising clock speed.
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Architecture plays a crucial role on how a cpu handles an instruction set. Architecture of a CPU is like the layout of a warehouse. If the items on a list are easy to grab and take out the less time and effort it will require for the task to get done. CPU architecture works sort of in the same way, how a cpu handles an instruction set greatly impacts its performance. ARM architecture is used for mobile computing its usually used for a specific task and has less transistors. X86 architecture is used for heavy tasks and desktops. X86 architecture can handle heavy instruction sets than ARM and have numerous more transistors, as well as memory (cache). A processors cache can also impact its performance. Cache is the fastest form of memory, most commonly used data is stored on it. If the data a cpu needs is on the cache the calculation can be performed significantly faster than if it was stored on the hard dive or Ram. Cache can be anywhere from 25mhz to 5ghz in speed.


Hyper threading

 Logical cores vs Physical cores

e Conveyer belt concept

* Not the same as doubling cores
How Hyper-Threading Technology VWorks
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A processor can have multiple cores on it, essentially its multiple cpus on one chip. Each core can execute a thread of instructions, and adding multiple cores allowed multiple threads. This method gave significant improvement and power to the cpu but it came at a cost. Multi core processors utilized more energy and as the number of cores increased it became more difficult to manage these cores. Adding more cores also made it more difficult to increase the clock rate of the cpu. Engineers did find a solution to this issue.�Normally a processor can only execute one instruction at a time. Each stream of data or thread must be executed individually. Hyper threading makes it possible for each processor core to schedule and assign resources to two threads at once. The cpu is like a worker in a factory with one conveyer belt. The conveyer belt brings the worker various tools to do his work. Sometimes there is a delay between the tools which causes the worker to idle. But if you add a second conveyer belt this gets rid of the delay and allows the worker to do more task and allocate his resources to two different conveyer belts. This is essentially what Hyper threading does.
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As previously stated as the number of cores on a processor increased it became harder to manage its speed and cores. Adding more cores will help and even if we engineers were able to manage them all there is still a issue. Amdahl’s law shows that as even if a program was parallel it will still hit a plateau where it can no longer function any faster even if it is given more cores. It is one of the main reasons why the multicore error will be phased out as well. Even hyper threading will not help in this case. Which brings us to the next step in getting as much juice out of a cpu as possible. 


Software

e Compiled vs Interpreted
e Simple iIs good

e Optimization

e Hardware acceleration
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Compiled programs look at the entire source code of a program and then reorganizes the instructions. After doing so the program is “compiled” into one executable file.  Interpreted language translate each line of code successively without analyzing the entire program. This takes a lot more time and power for a program to run, adding more stress on the cpu. Compiled programs run much faster due to no successive reading. The less complex a program is the less steps needed to do a task. Abstraction plays a role in software as well. If the coding is dirty the execution will be dirty and waster valuable resources of the cpu. Recently Hardware Acceleration has made its way to mobile devices. Hardware accelerations takes advantages of a systems hardware, as the name implies. Instead of having the cpu take the brute of the instructions, other hardware such as a gpu, are brought in. A gpu can be utilized to render 3d graphics and flash, which takes off a lot of the load on the cpu. 
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