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Abstract

PERL RI ;
SC, a register-less RISC architecture, embraces all the properties of

RISC machine i
s .
e and tries to remove bottleneck found in current day RISC machines.
signed t .
S o be a memory-to-memory architecture because of its relevance to-

d wider bus bandwidth to reduce

A C compiler which produces
rm machine

day. The availability of large on-chip caches an
;nemory latency supports this idea. In this thesis;
e T i s . T e

ptimizations. The cache performance of PERL RISC is studied
ment of PERL RISC

using trace-dri i i
riven simulation. The memory bandwidth require

is investi ;
stigated and effectiveness of multi-port caches and oth
lation resu

er cache bandwidth

inlpIOVeInent t ni
eCh 1 1
lques are discussed. The cache simu lts are compared

with simi i
imilar results obtained for current day RISC processors.
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Chapter 1
Introduction

PERL RISC [Bal97] (Performance Enhanced Register-Less RISC) is a new memory-
to-memory RISC architecture. The factors that influenced this processors design are:
availability of faster and cheaper caches which are comparable in speed to registers,
the Load/Store overhead associated with all the current RISC processors.

The Performance of PERL RISC is highly dependent on cache performance. In
this thesis, we study the cache performance of PERL RISC. A C compiler for PERL

RISC which aids the evaluation of this architecture is also developed.

1.1 Overview of Microprocessors

The current day general purpose microprocessors can be classified into two cate-
gories: complex instruction set computers(CISC) and reduced instruction set com-
puters(RISC). CISC-type microprocessors are known for their abundant instruction
set, multiple addressing modes, and multiple instruction formats and sizes. These
processors, raises the level of the instruction set close to the system software. The
control unit of such microprocessors are naturally complex, since they have to dis-
tinguish between a large number of opcodes, addressing modes and formats.

As opposed to the traditional CISC design, the RISC [Pat85] architecture re-

duces the instruction set to the level of vertical microcode. RISC processors feature



