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¢ MARIE shares many features with modern architectures but it is not an accurate depiction
of them.
* Inthe following slides, we briefly examine two machine architectures.
e We will look at an Intel architecture, which is a CISC machine and MIPS, which is a RISC
machine.
— CISCis an acronym for complex instruction set computer.
— RISC stands for reduced instruction set computer.

4.14.1 Intel Architectures
e The classic Intel architecture, the 8086, was born in 1979. It is a CISC architecture.
e It was adopted by IBM for its famed PC, which was released in 1981.
e The 8086 operated on 16-bit data words and supported 20-bit memory addresses.
e Later, to lower costs, the 8-bit 8088 was introduced. Like the 8086, it used 20-bit memory
addresses.
Registers
Main Registers
e AX (AH,AL, primary accumulator)
BX (BH,BL, base, accumulator)
CX (CH,CL, counter, accumulator)
e DX (DH,DL, accumulator, other functions)
Index Registers
e S| Source Index
e DI Destination Index
e BP Base Pointer
e SP Stack Pointers
Program Counter
e |P Instruction Pointer
Segment registers
e Code Segment
e Data Segment
e Extra Segment
e Stack Segment
Status Register
e Flags

¢ The 8086 had four 16-bit general-purpose registers that could be accessed by the half-
word.

e Italso had a flags register, an instruction register, and a stack accessed through the values
in two other registers, the base pointer and the stack pointer.

e The 8086 had no built in floating-point processing.

¢ In 1980, Intel released the 8087 numeric coprocessor, but few users elected to install
them because of their high cost.

¢ |n 1985, Intel introduced the 32-bit 80386.

e It also had no built-in floating-point unit.

e The 80486, introduced in 1989, was an 80386 that had built-in floating-point processing
and cache memory.
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The 80386 and 80486 offered downward compatibility with the 8086 and 8088.
Software written for the smaller-word systems was directed to use the lower 16 bits of
the 32-bit registers.

Intel’s Pentium 4 introduced a brand new NetBurst architecture.
Speed enhancing features include:
— Hyperthreading
— Hyperpipelining
— Wider instruction pipeline
— Execution trace cache (holds decoded instructions for possible reuse) multilevel
cache and instruction pipelining.
Intel, along with many others, is marrying many of the ideas of RISC architectures with
microprocessors that are largely CISC.
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4.14.2 MIPS Architecture

The MIPS family of CPUs has been one of the most successful in its class.

In 1986 the first MIPS CPU was announced.

It had a 32-bit word size and could address 4GB of memory.

Over the years, MIPS processors have been used in general purpose computers as well as
in games.

The MIPS architecture now offers 32- and 64-bit versions.

MIPS was one of the first RISC microprocessors.

The original MIPS architecture had only 55 different instructions, as compared with the
8086 which had over 100.

MIPS was designed with performance in mind: It is a load/store architecture, meaning
that only the load and store instructions can access memory.

The large number of registers in the MIPS architecture keeps bus traffic to a minimum.



