Reduced Instruction Set Computer v Complex Instruction Set Computer

RISC vs. CISC

The argument over which concept is better has been repeated over several years. Macintosh owners have vested interest in RISC-based alternative  (the PowerPC). Both positions have been blurred by the argument that we have entered a Post-RISC stage. 

RISC: For and Against
RISC supporters argue that its the way of the future, producing faster and cheaper processors - an Apple Mac offers a significant performance advantage over its Intel equivalent. Instructions are executed over 4 times faster providing a significant performance boost! 

However, RISC chips require more lines of code to produce the same results and are increasingly complex. This will increase the size of the application and the amount of overhead required. RISC developers have also failed to remain in competition with CISC alternatives. The Macintosh market has been damaged by several problems that have affected the availability of 500MHz+ PowerPC chips. 

In contrast, the PC compatible market has stormed ahead and has broken the 1GHz barrier. Despite the speed advantages of the RISC processor, it cannot compete with a CISC CPU that boasts twice the number of clock cycles. 

CISC: For and Against
CISC microprocessors are more expensive to make than the RISC alternative. However, the average Macintosh is more expensive than the Intel PC. This is caused by one factor that the RISC manufacturers have no influence over - market factors. In particular, the Intel market has become the definition of personal computing, creating a demand from people who have not used a computer previous. 

The x86 market has been opened by the development of several competing processors, from the likes of AMD, Cyrix, and Intel. This has continually reduced the price of a CPU of many months. In contrast, the PowerPC Macintosh market is dictated by Apple. This reduces the cost of x86 - based microprocessors, while the PowerPC market remains stagnant.

Consider the two program fragments


The simple instruction set of RISC machines takes less time to interpret plus less hardware

a) Enables control unit to be hardwired for maximum speed

b) Also allows room for performance enhancement such as pipelining

c) Fewer instructions would mean fewer transistors, in turn less manufacturing cost

The more complex and variable instruction set of CISC machines require more translations  takes time as well more hardware

Summary

RISC

· Simple instructions, few in  number

· Fixed length instructions

· Complexity in compiler 

· Only LOAD/STORE instructions access memory

· Few addressing modes

CISC

· Many complex instructions

· Variable length instructions

· Complexity in microcode

· Many instructions can access memory

· Many addressing modes

Website research

http://www-cs-faculty.stanford.edu/~eroberts/courses/soco/projects/risc/risccisc/

http://www.differencebetween.net/technology/protocols-formats/difference-between-risc-and-cisc/

CISC


        mov ax, 10


        mov bx, 5


        mul bx, ax








The total clock cycles for the CISC version might be:


(2 movs × 1 cycle) 


+ (1 mul × 30 cycles) 





= 32 cycles








RISC


       mov ax, 0


       mov bx, 10


       mov cx, 5


Begin 


       add ax, bx


loop Begin





While the clock cycles for the RISC version is:


(3 movs × 1 cycle) 


+ (5 adds × 1 cycle) 


+ (5 loops × 1 cycle) 





= 13 cycles 
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