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Abstract. We propose a software methodology towards the design of on-chip

multiprocessors at the architecture level. This methodology will be helpful

explore multiprocessor characteristics like reliability, security, redundancy and

soft-error detection and correction, among others. The technique proposed pro-

vides a clean design without loss of functionality or performance. One of its

advantages is that it is scalable for the design of on-chip multiprocessors with

up to n cores. We explain its application with two architecture organizations.

the first, two or more CPU cores are synchronized by executing their own ap-

plications in bulks of the same number of instructions at each core. In the sec-

ond, CPU cores execute applications performig as many instructions as possi-

ble without synchronizing.

In

1 Introduction

The design and implementation of fully-reliable synchronization strategies between

microprocessor cores is an important requirement in multiprocessor design. Architect-

level simulation is one of the initial steps for multiprocessor design it provides flexi-

bility for fast update of processor components in software, speeding up the evaluation
of ideas allowing architects to explore the design space. The lack of correct multi-

processor simulators can cause misleading communication between CPU cores, af-
fecting performance, functionality that can lead to wrong conclusions.

In the design of a superscalar microprocessor a simulator like [1] is very helpful
for exploring its design space. To design the architecture of an on-chip multiproces-

sor we utilize a uniprocessor simulator and make modifications to it. There are differ-

ent ways to accomplish this; we believe that the methodology we propose is the more

natural and efficient regarding programming and functionality. This suggests replicat-
ing simulated superscalar microprocessors through multiple operating system level
processes. This means that the entire operating system context of a superscalar mi-

croprocessor simulation is replicated, so that any multiprocessor architecture can be
designed by multiple replicated uniprocessors.
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