CSE 378

Quiz Section #7

Modern Trends in Processor Design #1

First of all, any questions about the homework?

***

The design principles that we have so far learned in class are the foundations for the creation of modern processors today. However, some extensions have been developed to improve the performance of processors even further. Here are some of them:

Register renaming – Logical register values can exist in multiple different physical registers (the processor does the translation using internal lookup tables). This eliminates write-after-write and write-after-read dependencies, and allows for more flexible scheduling.

Superpipelined – Pipelines within the processors are becoming longer, to decrease the cycle time and increase the throughput of the processor. However, this requires much more efficient handling of hazards, both data and control.

Superscalar – Modern processors have multiple different pipelines, each tailored to a specific subset of instructions. For example, there could be three pipelines for integer operations, two for memory operations, and one for branches and jumps.

Dynamic scheduling – Because modern processors are superscalar by nature, they can fetch and send out for execution multiple instructions in one cycle. As instructions are fetched in groups, a scheduling unit checks for dependencies, and sends the possible instructions to the correct pipelines.

Branch prediction – To keep their pipelines running at peak efficiency, processors use history-based data to predict whether branches will be taken or not. This allows them to have a high probability of being correct (92% - 97%), and not waste cycles on flushing the pipelines due to incorrect guesses. The method of executing with the guess, rather than waiting to know the result of the branch for certain is called speculative execution.

Dynamic translation – Some processors may translate more complicated instructions (such as CISC) into one or more simpler instructions (such as RISC). Whereas CISC instructions are more powerful due to their expressiveness, RISC instructions are easier to work with because of their regularity. Dynamic translation allows us to have the benefits of both.

