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Abstract - In this paper we present Clara, a new programming lan-

guage for high performance distributed computing. Clara has been de-
veloped to embody in an efficient distributed computing environment
the conceptual clarity of the actor model, an object-based framework
for the design and implementation of open distributed systems. We
describe our Clara compiler, paying special attention not only to the
adopted two stage translation process but also to the runtime environ-

ment, which is based on the message passing interface standard.
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I. INTRODUCTION

With the proliferation of diverse operating environments
and the intense use of software development tools in the area

of compiler construction, the landscape of programming lan-

guages for distributed computing appears to have reached a
point of saturation. Many such languages do exist, but the

problem of developing from principles conceptually clear ef-

ficient distributed systems seems to be far from a solution.

In part, the problem above can be attributed to the lack of

criteria in the development of distributed programming lan-

guages. Most existing languages do not follow an underly-

ing model and simply result from the assembly of discon-

nected features. Another cause seems to be the lack of reuse

in the design and implementation of distributed computing

environments: they are developed from scratch, sometimes

using the same production tools, but best performance prac-

tices learnt in a project are seldom replicated.

In this paper we present Clara, a new programming lan-

guage for high performance distributed computing. Clara is

based on the actor model of distributed systems [Agh86].

Actors are independent encapsulated units of control and

computation. They interact solely via point-to-point asyn-

chronous message passing. The delivery of messages in the

actor model is guaranteed and, as a result of consuming a

message, an actor may change its local state, create finitely

many new objects or dispatch a finite number of messages to

its acquaintances, the actors whose address was received at

creation time or in a message. Based on this simple model,

we believe that Clara is a conceptually clear language.
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The paper discusses the development of a Clara compiler
with a distributed runtime environment. The syntax and se-

mantics of Clara are based on the high level actor language

studied in [MT99], with the definition of functions partic-

ularised to use the purely functional style of the language

Miranda [Tur86]. The runtime environment is built on top

of LAM [BDV94], a distributed middleware which follows

the standardisation efforts of the Message Passing Interface

Forum [For97]. The compilation process takes as input high

level Clara programs, strips out synchronous communication

primitives which are not supported by the actor model (but

are included here to ensure programmer comfort) and prо-

duces in the end a C program that makes use of LAM system

calls. Reusing this publically available toolbox, we obtain a

high performance tool that can be used in many distributed

operating environments.

We organise the remainder of the paper as follows. Section

II contains the syntactic and semantic definition of Clara. In

Section III, an example of the use of our tool is presented.

Our Clara compiler and runtime environment are outlined in

Section IV.

II. THE SYNTAX AND SEMANTICS OF CLARA

Clara is based on the actor model of distributed systems.

Each actor has a finite set of attributes, state variables which

may only be changed by local computations. Since interac-

tion is via asynchronous (non-blocking) message passing, in

a system of actors there is no notion of global state. Commu-

nities of actors having an explicit interface with their envi-

ronment-the names of actors which may receive messages

from the outside word (the receptionists) and those assumed

to exist externally (the externals) - are regarded as compo-
nents and define units of modularisation and coordination.

The abstract syntax of Clara is presented in the Appendix.

There are just two kinds of data types in our language: ac-

tor addresses and integer numbers. The domain of actor ad-

dresses is endowed with a bottom element denoting unde-

fined objects, represented by ni1. Addresses provide an un-


















