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REDUCED INSTRUCTION SET COMPUTER(RISC): RISC is a type of microprocessor architecture that utilizes a small, highly-optimized set of instructions, rather than a more specialized set of instructions often found in other types of architectures. RISC is used in portable devices due to its power efficiency. For Example, Apple iPod and Nintendo DS. It is also called as LOAD/STORE architecture. This is small or reduced set of instructions. Here, every instruction is expected to attain very small jobs. In this machine, the instruction sets are modest and simple, which help in comprising more complex commands. Each instruction is about the similar length; these are wound together to get compound tasks done in a single operation. Most commands are completed in one machine cycle. This pipelining is a crucial technique used to speed up RISC machines. 
Features of RISC Architecture

Simple Instructions are used in RISC architecture.
RISC helps and supports few simple data types and synthesize complex data types.

RISC utilizes simple addressing modes and fixed length instructions for pipelining.

RISC permits any register to use in any context.

One Cycle Execution Time

RISC contains Large Number of Registers in order to prevent various number of interactions with memory.

In RISC, more RAM is required to store assembly level instructions.

Reduced instructions need a less number of transistors in RISC.
Drawbacks of RISC processor architecture
With the increase in length of the instructions, the complexity increases for the RISC processors to execute due to its character cycle per instruction. The first level cache of the RISC processors is also a disadvantage of the RISC, in which these processors have large memory caches on the chip itself. For feeding the instructions, they require very fast memory systems.
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COMPLEX INSTRUCTION SET COMPUTING(CISC): The CISC architecture contains a large set of computer instructions that range from very simple to very complex and specialized. The main intend of the CISC processor architecture is to complete task by using less number of assembly lines. For this purpose, the processor is built to execute a series of operations. Complex instruction is also termed as MULT, which operates memory banks of a computer directly without making the compiler to perform storing and loading functions. The CISC approach attempts to minimize the number of instructions per program, sacrificing the number of cycles per instruction. Computers based on the CISC architecture are designed to decrease the memory cost. Because, the large programs need more storage, thus increasing the memory cost and large memory becomes more expensive. To solve these problems, the number of instructions per program can be reduced by embedding the number of operations in a single instruction, thereby making the instructions more complex.
Features of CISC Architecture

To simplify the computer architecture, CISC supports microprogramming.

CISC have more number of predefined instructions which makes high level languages easy to design and implement.

CISC consists of less number of registers and more number of addressing modes, generally 5 to 20.

CISC processor takes varying cycle time for execution of instructions – multi-clock cycles.

Because of the complex instruction set of the CISC, the pipelining technique is very difficult.

CISC consists of more number of instructions, generally from 100 to 250.

Special instructions are used very rarely.

Operands in memory are manipulated by instructions.

Advantages of CISC architecture

Each machine language instruction is grouped into a microcode instruction and executed accordingly, and then are stored inbuilt in the memory of the main processor, termed as microcode implementation.

As the microcode memory is faster than the main memory, the microcode instruction set can be implemented without considerable speed reduction over hard wired implementation.

Entire new instruction set can be handled by modifying the micro program design.

CISC, the number of instructions required to implement a program can be reduced by building rich instruction sets and can also be made to use slow main memory more efficiently.

Because of the superset of instructions that consists of all earlier instructions, this makes micro coding easy.

Drawbacks of CISC

The amount of clock time taken by different instructions will be different – due to this – the performance of the machine slows down.

The instruction set complexity and the chip hardware increases as every new version of the processor consists of a subset of earlier generations.

Only 20% of the existing instructions are used in a typical programming event, even though there are many specialized instructions in existence which are not even used frequently.

The conditional codes are set by the CISC instructions as a side effect of each instruction which takes time for this setting – and, as the subsequent instruction changes the condition code bits – so, the compiler has to examine the condition code bits before this happens.
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VERY LONG INSTRUCTION WORD (VLIW):

Very long instruction word (VLIW) describes a computer processing architecture in which a language compiler or pre-processor breaks program instruction down into basic operations that can be performed by the processor in parallel (that is, at the same time). These operations are put into a very long instruction word which the processor can then take apart without further analysis, handing each operation to an appropriate functional unit. VLIW is sometimes viewed as the next step beyond the reduced instruction set computing (RISC) architecture, which also works with a limited set of relatively basic instructions and can usually execute more than one instruction at a time (a characteristic referred to as superscalar). The main advantage of VLIW processors is that complexity is moved from the hardware to the software, which means that the hardware can be smaller, cheaper, and require less power to operate. The challenge is to design a compiler or pre-processor that is intelligent enough to decide how to build the very long instruction words. If dynamic pre-processing is done as the program is run, performance may be a concern.

Advantages of VLIW:
Performance similar to CISC and RISC

Reduced hardware complexity over a superscalar implementation

Uses instruction level parallelism to the fullest
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