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ABSTRACT

Multicomputers are message passing based
multiprocessor systems. Here processing units operate
asynchronously under the control of local controller, one for
each processing element. Hence a problem that has an
arbitrarily structured parallelism, can be programmed with
much flexibility on multicomputers. In this thesis, a general
purpose simulator is developed with the motivation of
providing a test bed for developing and testing concurrent
algorithms for multicomputer architectures. It is implemented
in three layers. Process creation and interprocessor
communication to simulate single processing element is
implemented in the first layer, the second layer which is
built over the first is specific to the particular class aof
multicomputers and provides better wuser interface. User
program is implemented calling the primitives provided in the
second layer. This package provides facilities to simulate
both, point to point and broadcast communication

multicomputer architectures.
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CHAPTER 1: INTRODUCTION

.

Multiple processor systems are now being increasingly
used for high speed computations. They can be broadly me
divided into two categories - the shared memory systems
{multiprocessors) and the message passing based systems
(multicomputers). In the message passing type of
multicomputer system, processing units operate asynchronously
under the control of a local controller one for each
processing unit[Reed87]. A problem that has an arbitrarily
structured parallelism, can be programmed with much
flexibility on a multicomputer system. An effort in the
direction of developing the parallel programming environment
for multicomputer systems lead us to the development of the
package, a general purpose simulator for multicomputer
architectures. This simulator can be used either in the
multiple program multiple data mode or in the single program
multiple data mode depending on whether the functions to be

executed by the processors are same or not.

1.1 MOTIVATION

The motivation for this work is to build a parallel
programming environment for simulating multicomputer
architectures. We do not have knowledge of any
implementation which have a comprehensive approach to
simulation. More precisely, the implementations thus far,
have been targeted for specific multicomputer architectures
and cannot be easily adapted to simulate any parallel

machine. What we have in mind is to build a general purpose



this simulator provides a comprehensive platform for parallel
processing which would encourage experimentation with

parallel algorithms in various application areas.

1.2 CONTRIBUTIONS AND OUTLINE OF THESIS

In this thesis, a general purpose simulator tool, for
multicomputers is built which can be dynamically
reconfigured, to simulate any wuser defined network of

multicomputers.

A multicomputer can be characterised by a number of
processing elements and a set of data routing functions
provided by the interconnection network[Siegel79]. The
processing elements are independent of the network topoleogy,
and therefore some general purpose routines are designed and
implemented in the first stage, namely simulator core. In
order to provide a mechanism for interprocessor communication
for both point to point and broadcast communication, modules

are also implemented in this core.

We have maintained a structure interface for each
topology, wherein a set of interconnection networks can be
predefined in structure core. In order to facilitate this a
number of auxiliary routines are provided in the simulator
core. Apart from the interconnection network the structure
core also provides an interface to the interprocess

communication in accordance with the network defined.

With the primitives provided by the structure interface,
user can easily write parallel programs and test his parallel

algorithms.



1.3 THESIS ORGANISATION

’

The thesis is organised into six chapters including the
present chapter. The concepts of process creation,

interprocess communication, the structure of simulator and

structure cores are introduced in chapter 2. Chapter 3
discusses the implementation of simulator. Chapter . 4
details few examples of interfaces to simulator core.

Chapter 5 presents the simulation runs, and few examples of

user programs. Conclusions and scope for further work are

outlined in chapter 6.

Appendix A contains the routines available for structure
core. Appendix B illustrates few examples of structure file.
Finally, Appendix C explains how to run user's program using

the simulator.



CHAPTER 2 : DESIGN OF SIMULATOR

2.1 INTRODUCTION

The simulator can be organised into three modules. In the
first module called simulator core, processing element
simulation is developed, which has been dealt with in section
2.2; In the second module, structure core, an interface to
the previous module 1is designed to encapsulate all
configurations of a particular class of multicomputers. The
structure core is discussed in section 2.3. The third module
involves the development of user program with the primitives
provided by the structure core. In section 2.4 we discuss

the third module. Finally we conclude in section 2.5.

2.2 SIMULATOR CORE

To simulate single processing element of the network,
the simulator package has to create a process.. Therefore, a
module for process creation is developed which consists of a
number of routines. Each newly created process is the exact
replica of the creating process, since all the processors

have the same status in the multicomputer network.

The asynchronous model of communication is chosen which
is the one generally used in multicomputers. This is also a
more natural model for the programmer. A synchronous model
of communication can always be built over the asynchronous
one in the structure core. The Kkey issues ‘involved in

interprocessor communication of both point to point and



